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FOREWORD 


Contract  Number  DOT-DG-82504-A  between  the  U.S.  Coast  Guard  and  The 
Travelers  Research  Center,  Inc,  (TRC)  consists  of  five  parallel  activities.  The  five 
final  reports  stemming  from  these  activities  arc  entitled: 

(1)  Applicability  of  National  Data  Buoy  Systems  to  Refined  National 
Requirements  for  Marine  Meteorological  and  Oceanographic  Data. 

(2)  Characteristics  of  National  Data  Buoy  Systems:  Their  Impact 
on  Data  Use  and  Measurement  of  Natural  Phc  nena. 

(2)  Cost  Effectiveness  Sensitivity  of  National  Data  Buoy  Systems: 

An  Essay. 

(4)  Computer  Programs  for  National  Data  Buoy  Systems  Simulation 
and  Cost  Models. 

(o’!  .An  Analysis  of  Cruise  Strategies  and  Costs  for  Deployment  of 
National  Data  Buoy  Systems, 

Each  of  these  five  reports  is  complete  in  itself,  but  it  must  be  recognized  that 
in  all  instances  the  other  four  activities  both  influenced  and  contributed  to  the  results 
presented  in  each  individual  report. 

The  preseit  USCG/TRC  contract  is  an  outgrowth  of  a  study  of  the  feasibility  of 
national  data  buov  systems  performed  by  TRC  and  Alpine  Geophysical  Associates  for 
the  t’SCG  during  1967.  Need  was  evident  for  investigation,  research,  and  analysis 
in  greater  depth  in  several  areas  to  support  the  concept  formulation  and  deployment 
planning  efforts  of  the  newly-formed  U.S.  Coast  Guard  National  Data  Buoy  System 
Designated  Project  Office  (NDBS  DPO>.  This  report  and  the  other  four  cited  above 
satisfy  some  of  those  needs. 

All  five  TRC  reports  have  benefited  from  the  close  cooperation  and  guidance 
afforded  by  the  UKC’G  MDBS  DPO  staff  Ca*n .  .J  .  Hodgeman  (I  roOet  Manager!. 

CnuJr  V.  Rinehart,,).  Wesler,  E.  Parker,  P.  Morrill,  and  I.t  Crmlr.  W.  Merlin 
(Contract  Monitor). 
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PREFACE 


This  document  is  divided  into  three  sections  to  logically  present  a  different  level 
for  three  sets  of  readers.  Section  1,  General  Descriptions  of  Buoy  Computer  Programs 
and  Data,  provides  a  comprehensive  summary  of  the  computer  programs  and  data  devel¬ 
oped  by  The  Travelers  Research  Center,  Inc.  (TRC)  This  section  is  primarily  for  a 
management  overview  and  is  intended  to  present  computer  program  capabilities  and 
data  descriptions  with  a  minimum  of  the  related  details.  Included  in  Section  1  is  a 
description  of  the: 

(1)  Integrated  Buoy  Deployment  Cost  Model  Program 

(2 )  Procurement,  Maintenance,  and  Replaeements-Cost  Model  Program 

(3)  10-year  TDP  Financial  Plan  Program 

(4)  Buoy  Component  Characteristics  Data  File 

(5)  Fleet  Wumerical  Weather  Central  Depth  Data. 

Section  2,  Computer  Programs  Operating  Ins^-uctions,  is  for  those  persons  desir¬ 
ing  another  level  of  detail  about  the  programs.  This  section  presents  the  information 
necessary  to  prepare  data  card  decks  and  operate  the  computer  programs.  It  is  assumed 
that  the  reader  of  this  section  is  familiar  with  basic  automatic  data  processing. 

Section  3  is  the  Maintenance  Programmer's  Manual  for  the  programs  and  data 
described.  This  section  is  for  an  experienced  FORTRA.v  programmer  and  is  supple¬ 
mented  with  appropriate  flow  diagrams,  compilation  listings  and  tane  dumps  in  Ap  ;en- 
dixes  A  through  N. 
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1.0  GENERAL  DESCRIPTIONS  OF  NA TT ONAL  DATA  BUOY  SYSTEMS 

AUTOMATED  MODELS  Aj.'D  DATA 

Part  of  the  1968  TRC  contractual  effort  for  the  U.S.  Coast  Guard  National  Data 
Buoy  Systems  Designated  Project  Office  (NDBS  DPOj  was  directed  toward  automating 
a  selected  set  of  manual  simulation  and  cost  models.  These  models  were  developed  in 
the  1967  TRC  Study  of  the  Feasibility  of  National  Data  Buoy  Systems  and  are  used  to 
determine  the  deployment.,  maintenance  and  replacement  cost  characteristics  for 
alternative  data  buoy  system  configurations.  A  corollary  objective,  under  the  task  of 
buoy  model  automation,  was  to  prepare  the  1967  buoy  components  data  bast,  for  further 
automated  processing.  A  computer  model  was  also  developed  to  assist  in  the  analysis 
of  the  funding  schedules  considered  in  the  development  of  a  Technical  Development  Plan. 

This  report  describes  all  the  features  of  the  computer  models  "md  programs  and 
presents  the  information  necessary  to  operate  and  maintain  the  programs.  A  detailed 
study  based  on  the  data  buoy  svstem  deployment,  cost  mode!  is  found  in  a  companion 

i 

report. 

1 . 1 _ Integrated  Buoy  Pep ioym ent  Cos t lodel 

1_1_.  1  Introduction 

Early  in  the  1967  J'RC  studv  of  the  feasibility  of  NDBS.  cost  models  were  devel¬ 
oped  to  estimate  the  cost  of  buoy  deployments,  maintenance,  replacements  and  spares. 
These  were  manual  models  and  their  scope  and  detail  were  quite  limited.  As  some  of 
these  problems  associated  with  a  NDBS  were  to  be  studied  in  greater  depth,  it  was 
apparent  that  an  automated  buoy  deployment  cost  model  would  be  essentia!  to  provide 
the  data  necessary  for  trade-off  studies  of  some  of  the  variables  involved  in  buoy 
deployment  and  maintenance.  Therefore,  TRC  developed  an  integrated  buoy  deploy¬ 
ment  simulation  and  cost  model  computer  program  that  computes  the  times,  distance,  and 
costs  associated  with  the  deployment  of  specified  buoy  systems  and  deployment  strategies. 

1.1.3  Program  Function 

The  basic  purpose  of  the  buoy  deployment  cost  model  is  to  compute  the  time  and 
costs  required  to  deploy  a  specified  buoy  system.  The  input  information  must  include 

*  Northrop,  G.  M.,  196H;  An  Analysis  of  Costs  and  Cruise  Strategies  for  Deployment 
of  National  Data  Buoy  Systems,  Report  7499-397,  The  Travelers  Research  Center.  Inc., 
Hartford,  October. 
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data  for  all  of  the  items  listed  in  Table  1-1.  To  uo  this,  the  user  defines  the  ship 
cruises  necessary  to  deploy  all  the  bucv6.  The  program  computes  the  great  circle 
distance  between  the  prescribed  points  and  converts  this  distance  to  the  sailing  time 
required  for  each  of  <-'.ght  ship  speeds.  To  each  of  these  sailing  times  are 
added  the  total  time  required  to  implant  the  buoys  for  each  of  four  buoy  implanting 
times  This  sum  is  the  total  ship  sea  days  required  for  each  ship  and  buoy  implanting 
time.  The  number  of  port  days  fo^  each  cruise  is  computed  as  a  function  of  the  ship 
buoy-carrying  capacity  and  the  number  of  buoys  on-loaded.  The  algorithm  used  is: 


Port  Day'  ■= 
Min.  Port  Days 


_ (Buoys  On- Loaded) 

(Max.  Buoy  Capacity) 


x  (Max.  Port  Days  -  Min.  Port  Days) 


(1-1) 


The  sum  of  all  ship  sea  da;-s  and  port  days  is  the  minimum  possible  ship  days  for  that 
deployment. 

Costs  for  the  number  of  ship  sea  days,  port  days  and  distance  traveled  as  a 
function  of  ship  speed  is  computed  using  three  different  basic  ship  sea-day  costs.  The 
minimum  time  and  cost  values  are  also  multiplied  by  a  safety  factor  (typically  4/3)  to 
provide  a  "reasonable"  upper  limit  to  be  used  with  the  minimum  time  and  cost  values. 
The  average  deployment  cost  per  buoy,  the  number  of  buoys  that  can  be  deployed  in  a 
ship  work  year  and  the  total  buoy  hardware  cost  as  a  function  of  water  depth  are  also 
computed. 


1_.  1.3  Program  Output 

The  output  of  the  deployment  model  is  a  printed  listing  of  the  results  of  the  run. 
The  various  types  of  output  pages,  in  the  order  in  which  they  are  produced,  are  as 
follows : 

Constants  Page.  All  input  variables  used  during  a  computer  run  are  listed  with 
the  output.  The  majority  of  these  variables  are  presented  on  a  Constants  Page  as 
illustrated  in  Fig.  1-1.  Notice  in  Fig.  1-1  that  there  are  specified  desired  and  maxi¬ 
mum  sea  days  per  cruise.  The  program  is  designed  to  output  a  message  if  a  cruise 
will  require  a  greater  number  of  sea  days  than  the  specified  desired  value,  although 
it  will  continue  to  deploy  buoys.  However,  the  program  will  terminate  if  a  cruise  will 
require  more  time  than  the  specified  p  aximum  sea  days  per  cruise. 
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TABLE  1-1 

USER-SPECIFIED  INPUT  VARIABLES  FOR  THE  DEPLOYMENT  MODEL 


A.  Buoy  Data 

1  Latitude,  long  nde  and  water  depth  for  each  buoy. 

2.  Buoy  hard-ware  cost:  basic  buoy,  mooring  line,  oceanographic 
sensor  package. 

3.  Mooring  scope. 

B.  Ship  Port  and  Buoy  Depot 

1 .  Latitude  and  longitude  for  both  port  and  depot. 

2.  Minimum  and  maximum  allowed  days  in  port. 

C  Ship  Characteristics 

1 .  Ship  buoy-carrving  capacity. 

2.  Ship  speeds  (8  speeds  per  run). 

3.  Basic  costs  per  ship  sea  day  (3  values). 

•4  Ship  "maintenance”  erst  per  sea  day  as  a  function  of  speed  and  size. 
5.  Cost  per  nautical  mile  travelled. 

(!.  Hours  required  to  implant  a  buoy  (4  values). 

7.  Maximum  allowed  sea  da\s  for  a  cruise 

8.  Days  per  year  the  ship  is  not  available  (overhaul). 

I).  Additional  Data 

1  Navigation  points  to  route  around  islands  and  peninsulas. 

A  safety  factor  used  to  multiply  all  computations  in  order  to 
obtain  a  "reasonable"  upper  boundary  on  costs,  cruise  times,  etc 
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RUN  NS*  110  DATE  *  OCT  68 


WEST  PACIFIC  MD2  Ffjk  THE  375  TOTAL  8UOV  LOCATIONS  WAP 
INCLUDES  NEW  SHiP  SEA-DAY  AND  PORT-DAY  COST  COMPUTATIONS 

STARTING  DEPLOYMENT  DATE  «  1  JAN  69 

CONSTANTS  USED  FO«  THIS  DEPLOYMENT 

PORT 

NAME  *  HONOLULU,  HA 
LAT  *  21. 3N 
LONG  *  1 57. 8W 

DEPOT 

NAME  *  HONOLULU,  HA 
LAT  *  21. 3N 
LONG  *  1 57. 8W 


SHIP 
NAME  = 

AVERAGE  CRUISING  SPEED,  KTS  =  9.0 

MAXIMUM  BUOY  CAPACITY  =  12 

OVERALL  SAFETY  FACTOR  =  1.33 

HOURS  TO  IMPLANT  l  BUOY  «  12.0 

OESIREO  SEA  DAYS  PER  CRUISE  *  30.0 
MAXIMUM  SEA  DAYS  PER  CRUISE  =  99.0 
MAXIMUM  PRT  DAYS  PER  CRUISE  =  10.0 
MINIMUM  PRT  DAYS  PER  CRUISE  =  4.0 


LOAD/CRUISE 
10  8  12  12 

NAV  POINTS/CRUISE 

0  2  0  0 


BUOY  COSTS 

BUOY  W/n  S/S  SENSORS  OR  MOOK . NG  =  $  1580 pr . 
SU8SUREACF  SENSOR  PACKAGE,  EACH  *  i  700C. 
MOORING  LINE  PER  1000  FT  «  i  1750. 
MOORING  SCOPE  *  1.00 


Fig.  l-l.  Data  Buoy  Deployment  Constants  Page. 
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The  entries  in  Fig.  i  -1  under  LOAD/CRUISE  aie  the  number  of  buoys  to  be 
carried  on  each  cruise.  The  entries  under  NAV  POINTS/ CRUISE  are  the  number  of 
navigation  points  required  for  each  cruise. 

Buoy  Hardware  Cost  and  Order  Page,  Figure  1-2  is  a  listing  of  a  set  of  buoys 
in  the  order  in  which  they  were  deployed.  Buoy  location,  water  depth,  the  number  of 
subsurface  sensor  packages  required  for  each  buoy  and  total  hardware  cost  is  also 
shown.  It  is  possible  to  specify  different  basic  buoy  costs  for  individual  buoys,  although 
the  costs  are  all  the  same  in  Fig.  1-2.  Buoy  numbers  are  an  arbitrary  assignment  of 
four  alphanumeric  characters.  Normally,  thev  are  chosen  to  facilitate  their  location 
on  a  plotted  buoy  map.  Water  depths  mav  bo  input  either  in  feet  or  meters;  all  depths 
are  converted  to  feet  for  output  on  this  page. 

Cruise  Deployment  Summary  Page.  This  page  contains  the  highlights  of  the 
calculations  performed  after  each  cruise  is  completed;  it  is  illustrated  in  Fig.  1-3. 

The  distance  between  successive  points  is  presented  in  the  fourth  column  and  is  the 
distance  between  bum  s.  in  the  order  in  which  they  are  deployed.  The  calendar  datei 
presented  are  based  on  the  starting  deployment  date,  a  30-day  month,  and  the  elapsed 
deployment  days  until  each  event  is  completed.  Cost  values  on  thi «  page  are  computed 
only  for  the  slowest  ship  speed,  the  shortest  implanting  time  and  the  middle  ship  sea- 
dav  cost  value. 

The  printing  of  the  cruise  deployment  summary  page  is  optional  and  is  usually 
bv-passed  if  there  is  a  large  number  of  cruises  to  be  made. 

System  Deployment  Summary  Page  Significant  cruise  and  system  totals  are 
presented  on  the  svstem  deployment  summary  page  as  shown  in  Fig  1-4.  The  entries 
>n  this  page  are  self-explanatory 

Deployment  Test  Summary  Page  The  test  summary  pages  are  a  presentation 
ot  ’ll  (if  the  critical  time  and  cost  values  for  the  deploy  ment  tust  completed  An 
example  of  this  tvpo  of  output  page  is  showi  >n  Fig  1-3.  The  eiitica!  constants  used 
and  the  critical  values  calculated  are  listed  in  the  first  ten  lines  of  output  particu¬ 
lar  importance  among  these  constants  are 

mi  The  ship  buoy-carrying  capacity. 

dp  The  base  cost  per  sea  day, 

io)  The  ratio  of  the  cost  per  port  day  to  cost  per  sea  day, 

,) 


RUN  NBA  110  OATE  4  OCT  68 


NEST  PACIFIC  MDZ  FOR  THE  175  TOTAL  BUOV  LOCATIONS  MAP 
INCLUDES  NEW  SHIP  SEA-OAY  ANO  PORT-DAY  COST  COMPUTATIONS 


BUOYS  -  IN  ORDER  DEPLOYED 


DEGS 

DEGS 

DEPTH 

BASIC 

S/S 

TOTAL 

NBR 

LAT 

LONG 

(  FT  1 

COST 

PKGS 

COST 

EPIO 

30. ON 

161. 2W 

18045 

*158000. 

20 

*329579.00 

EP  5 

40. ON 

165. OW 

18045 

*1 5800v. 

20 

*329579.00 

EP  2 

50.0V 

180. OW 

21000 

1158000. 

20 

*334  750.00 

EP  l 

60.  ON 

180. OW 

6561 

*158000. 

17 

*288482.00 

JP  3 

50. ON 

166. OE 

18045 

*158000. 

20 

*329579.00 

WP  6 

41.5N 

167. OF 

19685 

*158000. 

20 

*332449.00 

EP  4 

40.  ON 

180. OW 

18045 

*158000. 

20 

*329579.00 

EP  8 

32.4N 

177. 5F 

16404 

*158000. 

20 

*326707.00 

EP  9 

30. ON 

169. 6W 

16800 

*158000. 

20 

*327400 .0° 

EP13 

24. ON 

164. OW 

14764 

*158000. 

20 

*323837.00 

WP  ft 

36.^ 

158. 8E 

12000 

*  1 6  8000. 

19 

*312000.00 

WP  5 

40. ON 

153. 5E 

14700 

*158000. 

20 

*323725,^0 

WP  4 

40. ON 

139. OE 

3280 

*158000. 

i5 

*268740.00 

WP  7 

33. ON 

143. 2F 

22966 

*158000. 

20 

*338191.00 

WPll 

30. ON 

155. 5E 

19029 

*158000. 

20 

*331301.00 

WP28 

25. ON 

165. OE 

1968: 

*158000. 

20 

*332449.00 

WP1/ 

23.<">N 

171. OE 

19200 

*158000. 

20 

*331600.00 

EPI4 

20. ON 

168. 5W 

16404 

*158000. 

20 

*32*707.00 

CPU 

20. ON 

180. OW 

14764 

*158000. 

20 

*323837.00 

WP  18 

20. ON 

158. 8E 

19685 

*158000. 

20 

*332449.00 

WP  16 

23. ON 

146. OE 

19685 

*158000. 

20 

*332449.00 

WP10 

27. ON 

135. OE 

14764 

*158000. 

20 

*323837.00 

WP  9 

’  "*  .ON 

126. 4E 

656 

*158000. 

9 

*222148.00 

WP13 

20. ON 

116. OE 

3280 

*158000. 

15 

*268740.00 

WP  14 

20. ON 

126. 7F 

16404 

*158000. 

20 

*326707.00 

WP  1 5 

20. ON 

137. OE 

16404 

*158000. 

20 

*326707.00 

WP24 

14, ON 

153. OF 

19685 

*158000. 

20 

*332449.00 

WP26 

15. ON 

170. OF 

16200 

*l58o00. 

20 

*326350.010 

E®  12 

10. ON 

179. OE 

14764 

*158000. 

20 

*323837.00 

EP  19 

10. ON 

170. 8W 

16404 

*158000. 

20 

*326707.00 

WP25 

10. ON 

158. 3F 

18045 

*158000. 

20 

*329579.00 

WP29 

11. ON 

145. OE 

15000 

*158000. 

20 

*324250.00 

W®2  3 

10. ON 

137. 7E 

16404 

*158000. 

20 

*326707.00 

WP22 

10. ON 

127. OE 

22  966 

*158000. 

20 

*338191.00 

WP21 

10. ON 

114. 5E 

492 

*158000. 

8 

*214861.00 

WP  19 

0.  IN 

123. 2E 

1312 

*158000. 

1  1 

*2372  ,6.00 

WP20 

0.  IN 

134. OE 

14108 

*158000. 

19 

*315689.00 

W®12 

0  •  IN 

144. 2E 

1 3 1  d  3 

*158000. 

19 

*313965.00 

WP  2 

0.  IN 

154.8E 

8202 

*158000. 

18 

*298354.00 

W®  l 

0.  IN 

165. 5E 

16404 

*158000. 

20 

*326707.00 

WP27 

0.  IN 

176. OE 

13800 

*158000. 

19 

*315150.00 

EP28 

0.  IN 

173.  TW 

16404 

*158000. 

20 

*  326707.00 

TOTAL  BUOY  HAROWARE  COST  <  W/O  SPARES)  A  13250314. "C 


TOTAL  NBR  OF  BUOYS  TO  BE  OEPIOVEO  -  42 

Fig.  1-2.  Data  Buoy  Hard* are  Cost  and  Deployment  Order  Page. 
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RUN  NBR  110  Da . E  4  OCT  68 


WEST  PACIFIC  NO l  FOR  THE  375  TOTAL  BUOY  LOCATIONS  NAP 
INCLUDES  NEW  SHIP  SEA- OA Y  AND  PORT-DAY  COST  COMPUTATIONS 

CRUISE  OFPLOYNENT  SUMMARY 


CRUISE  I 


QN-LOAOEO  1C  9UOYS  AT  HONOLULU,  HA 


SHIP 

UNDERWAY 

1  JAN 

69  AT 

800  HRS, 

SEADAYS  = 

O.o 

BUOYS 

IMPLANTED  IN  FOLLOWING 

OkDFR 

BUOY 

DEGS 

DEGS 

N  MI 

N  MI  TO 

DATE 

SEA 

DPLYMT 

NBR 

LAT 

LONf 

9TWN 

PORT 

DAY 

OAV 

FP  10 

30.  ON 

I 6 l . 2W 

554 

554 

4 

JAN 

3.  I 

3.  1 

EP  5 

40.  ON 

!  65. OW 

629 

1183 

7 

JAN 

6.5 

6.5 

E°  2 

50. ON 

180. OW 

873 

2020 

12 

JAN 

1  l  .0 

1  1  .  ^ 

FP  1 

50.  ON 

180. CW 

601 

2510 

15 

JAN 

14.3 

16.3 

WP  3 

50. ON 

166. OF 

767 

2428 

19 

JAN 

18.4 

16.4 

W°  6 

41 . 5N 

167. OF 

512 

2152 

22 

JAN 

?!  .  2 

2  1  .  ’ 

FXCEEDED  DESIRED  SEA 

DAYS  TO 

I NPl ANT 

ABOVE  BODY 

t  p  4 

40.  ON 

1 80. OW 

598 

1597 

25 

JAN 

24.6 

24.5 

FP  8 

3  2.4N 

177. 5E 

472 

1478 

28 

JAN 

27.2 

27.  7 

FP  9 

30. ON 

169..6W 

678 

825 

2 

FFB 

30.8 

-«r  .  8 

F°33 

24. ON 

164. CW 

468 

380 

4 

FFB 

3  3.6 

3  3.  S 

SmJP  RF TURNED  TO  HONOLULU,  HA  ON  6  F  £  H  fco  A!  1400  HRS 

N  MILFS  STf'MFD  THIS  CRUISF  *  6536 

BUOYS  I  HP L  ANTE 0  THIS  CRUISE  =  10 

TOTAL  BUOY  IMPLANTED  TO  DATE  =  1C 
BUOYS  REMAINING  TO  BE  OPLYD  *  3? 

MINIMUM  PSBL  SEA  DAYS  FnR  THIS  CRUISF  =  35.3 
MINIMUM  REQUIRED  PORT  DAYS  *  9.0 

MINIMUM  PSBl  DEPLOYMENT  DATS  TO  DATE  *  44.3 


MIN  DPLYMT  DAYS  X  SAFETY  FACTOR 

-  at  t  5600.00  PER  SEA  DAY 

MINIMUM  SHIP  COST  FOR  THIS  CRUISE 
MIN  SHIP  COST  X  SAFETY  FACTOR 

TOTAL  MINIMUM  SHIP  COST  TO  DATE 

TOTAL  min  COST  X  SAFETY  FACTOR 


*  58.9 

*  282627.D0 

%  3  75893.00 

*  282627.00 
S  375893.00 


Fig.  Ml.  The*  Cruise  Deployment  Sunnn-' Page. 


RUN  NftR  110  OAT l  4  OCT  61 


WCST  PACIFIC  MD2  FOR  TH€  375  TOTAL  BUOY  LOCATIONS  NAP 
INCLUDES  NEW  SHIP  SEA-DAY  AND  RORT-DAY  COST  COMPUTATIONS 


SYSTEM  DEPLOYMENT  SUNNARY 


STARTING  DATE  -  1  JAN  69  AT  800  HRS 


CRUISE 

BUOYS 

N  NILES 

N|N  SKIP 

MIN  SHIP 

TOTAL  MIN 

MIN  X 

NBR 

DPLYD 

STEANED 

SEA  DAYS 

PRT  DAYS 

DPLY  DAYS 

safety 

1 

10 

6536 

35.3 

9.0 

44.3 

58.9 

2 

8 

7520 

38.  8 

R.O 

46.  B 

62.3 

3 

12 

10531 

54.  R 

10.0 

64. 8 

86.  1 

4 

12 

11189 

57.8 

10.0 

67.8 

9^.2 

4 

42 

35778 

186.6 

37.0 

273.6 

29  7.4 

- - -  AT  A  5600.00  PER  SEA  DAY  - 

NININUN  SHIP  COST  FOR  THIS  DEPLOYNENT  S  1446756.00 
NININUN  SHIP  COST  X  SAFETY  FACTOR  %  1924185. OQ 


TOTAL  COST  FOR  BUOY  HARDWARE  DEPLOYED  %  13250314.00 

TOTAL  FEET  OF  NOORING  REQUIRED  «  623613 

TOTAL  S/S  SENSOR  PACKAGES  DPLYD  =  789 

AVERAGE  DEPTH  PER  BUOY  IN  "07  =  14847 

AVERAGE  MBR  OF  S/S  PKGS  PER  8U0Y  IN  MDZ  =  18 

AVERAGE  HARDWARE  COST  PER  RUOY  [N  NDZ  S  318484. PD 

AVERAGE  DISTANCE  TRAVELED  PER  BUOY  DEPLOYED  =  85j  N  m| 

SUMMARY  DF  CONSTANTS  USED  FOR  THIS  DEPLOYMENT 
SHIP  AVERAGE  SPEED  »  9.0 

SHIP  MAX  BUOY  CAPACITY  =  1? 

HRS  TO  IMPLANT  1  BUOY  =  12.0 


MAXIMUM  GEOGRAPHICAL  LOCATIONS 

WEST  NORTH  FAST  SOUTH 

50. ON  18C.0W  60. ON  180. OW  10. ON  179. OF  0 . 1 N  123. ?f 

THE  SHORTEST  MOORING  WAS  492  FEET  AT  10. ON  116. 5E 
THF  DEEPEST  MOORING  WAS  22966  FEET  AT  33. ON  143. 2F 


Fig.  1-4.  System  Deployment  Summary  Page. 
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8UN  Nil  1 10  OATE  4  riCT  68 

DENLUYNENT  TEST  SUNNA8V 

W*ST  MClfIC  NO 1  EON  THE  375  TOTAL  NIWY  LOCATIONS  MAN 
INCLUDES  NFM  SHIN  SEA-DAY  ANO  NflRT-lAY  COST  COMNUTATIONS 


42  AllOYS  OENLOVEO  ENOM  HONOLULU,  H4  SHIN  NUOY  CANACITV  •  12 
TOTAL  DISTANCE,  N  Ml  •  15778  MAXIMUM  CNUISE,  N  Ml  •  11189 

HASP  COST  NFN  SEA  OAY  ■  «  2000.00  COST/NONT  DAY  •0.44  X  SEA  DAY 

SNEEO  KN  4.00  12.00  IS. 00  IN. 00  21.00  24.00  2T.00  10.00 

C ST/MI  ♦  S. 78  5.78  5.78  7.01  11.27  U.4J  23.17  30.00 

urm/OV  »  4PC.00  400.00  400.00  400.00  780.00  480.00  1200.00  1400.00 


74  HNS  TO  IMNLANT  A  8U0Y. 

4.0  41.8  207.6  17.0 

12.0  50.4  166.2  17.0 

15.0  41.1  141.4  17.0 

18.0  17.4  124.8  17.0 

71.0  14.7  111.0  17.0 

24.0  11.4  104.1  37.0 

27.0  24.3  47.2  17.0 

30.0  27. S  41.7  17.0 


TOTAL 

TIME  TO 

IMNLANT 

244.6 

325.4 

837.1 

201.2 

270.3 

779.4 

178.4 

717.3 

664.8 

161.8 

215.2 

665.8 

150.0 

144.5 

814.0 

141.1 

187.7 

1001.7 

114.2 

178.5 

1258.5 

128.7 

171.2 

1503.4 

42.0  DAYS  - 

1113.3  14.9  5.8 

970.1  17.4  4.8 

884.2  15.8  4.2 

885.5  15.9  3.9 

1082.6  19.4  1.4 

1332.1  23.9  1.4 

1673.8  30.0  1.7 

1999.5  35.8  1.1 


58 

T9 

74 

87 

44 

irr 

irs 

iro 


10  HRS  TP  I M°L ANT  A  SUOV,  TOTAL 
4.0  66.8  218.1  17.0  255.1 

12.0  SI. 9  176.7  17.0  213.7 

15.0  46.1  IS1.4  17.0  188.9 

18.0  40.9  135.3  37.0  172.3 

71.0  17.2  123.5  17.0  160.5 

24.0  14.4  114.6  17.0  LSI. 6 

27.0  12.3  107.7  17.0  144.7 

30.0  10.5  107.2  17.0  119.2 


TIME  TO 

IMNLANT  • 

52.5  1 

339.3 

864.4 

1149.6 

284.3 

756.7 

1006.4 

251.2 

642.1 

420.5 

229.2 

643.1 

921.8 

211.5 

843.2 

1121.5 

201.6 

1033.0 

1373.9 

192.5 

1292.1 

1718.5 

185.1 

1539.1 

2046.4 

20.6  4.1  S  5 

18.0  5.1  fc* 

16.5  4.5  74 

16. 5  4.1  82 

20.1  3.8  88 

24.6  3.6  °1 

30.8  3.4  97 

36.6  3.3  101 


16  HRS 

TO  IMNLANT  A 

RUTTY  , 

TOTAL 

TIME  TO 

IMNLANT  • 

63.0  DAYS 

4.0 

69.8 

228.6 

17.0 

265.6 

351.3 

891.7 

1186.0 

21.2 

6*3 

12.0 

56.9 

187.2 

17.0 

224.2 

298.2 

784.0 

1042.8 

15.7 

■>•3 

15.0 

49.  1 

162.4 

17.0 

149.4 

765.2 

719.4 

456.8 

17.1 

4  •  7 

18.0 

41.9 

145.8 

17.0 

182.8 

243.2 

720.4 

958.1 

17.2 

4*4 

21.0 

40.2 

134.0 

17.0 

171.0 

227.4 

8/2.4 

1160.3 

20.8 

4#  | 

24.0 

17.4 

125.1 

17.0 

162.1 

215.6 

1064.3 

1415.6 

25.3 

3*9 

27.0 

35.3 

118.2 

17.0 

155.7 

206.4 

1325.7 

1763.2 

31.6 

3*7 

10.0 

31.5 

112.7 

37.0 

149.7 

199.1 

1574.8 

2094.4 

17.5 

3  •  A 

S' 

#1 

71 

77 

8? 

P7 

91 

94 


Fig.  1-5.  Buoy  Deployment  Test  Summary  Page. 
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(d)  The  ship  speed  table  versus  the  additional  cost-per-mile 

for  each  ship,  and 

(e)  The  ship  speed  table  versus  the  additional  (maintenance) 

cost  that  is  added  to  the  cost  for  each  ship  sea  day. 

The  remaining  tabular  data  in  Fig.  1-5  presents  the  resulting  calculations  for  each 
ship  as  a  function  of  its  speed  and  time  to  implant  a  buoy. 

Minimum  sea  days  and  minimum  port  days  (Cols.  3,4)  in  Fig.  1-5  are  added 
together  to  give  minimum  deployment  days  (Col.  5)  which  is  then  multiplied  by  the 
safety  factor  to  produce  minimum  deployment  days  times  safety  factor  (Col.  6).  The 
minimum  deployment  cost  shown  in  column  7  is  computed  by  using  the  minimum 
number  of  deployment  days  in  column  6  and  the  shin  cost  data  presented  at  the  top  of 
the  page.  Column  8  is  obtained  by  multiplying  column  7  by  the  safety  factor.  The 
average  cost  per  buoy  planted  in  column  9  is  computed  from  the  costs  in  column  7. 

The  average  minimum  number  of  days  required  to  deploy  a  buoy  is  shown  in  column  10 
using  the  data  from  column  5.  The  last  column  lists  the  number  of  buoys  that  could  be 
implanted  by  a  ship  operating  at  the  rate  specified  in  the  heading  for  column  10  (335 
days). 

Three  test  summary  pages  are  output  for  each  deployment  completed.  The  differ¬ 
ence  between  the  pages  is  the  value  used  as  the  base  cos';  per  (ship)  sea  day. 

1 .1 .4  Program  Operational  Information 

The  Integrated  Buoy  Deployment  Cost  Model  is  coded  in  the  FORTRAN  IV  com¬ 
piler  language  and  has  been  developed  and  operated  on  an  IBM  360/40  computer  system. 
The  program  should  operate  in  any  other  computer  system  with  a  FORTRAN  IV  com¬ 
piler  and  operating  system. 

Detailed  information  on  how  to  prepare  the  data  cards  and  deck  for  the  program 
is  presented  in  Section  2.1;  maintenance  programmer  details  are  presented  in  Section  3.1 

1.2  Procurement.  Maintenance,  and  Replacement-Cost  Model  Computer  Program 

1.2.1  Program  Function 

Another  buoy  system  cost  model  that  was  amenable  to  computer  processing  was 
the  algorithm  used  to  estimate  hardware  maintenance  and  replacement  costs  as  a 
function  of  the  item’s  initial  procurement  cost,  expected  lifetime  and  salvage  value. 
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To  do  this,  a  series  of  items  are  read  to  describe  the  hardware  and  include: 

(a)  number  of  units  of  each  item  to  be  procured, 

(b)  cost  per  unit  item , 

(c)  expected  item  lifetime,  and 

(d)  item  salvage  value  afte^  expected  lifetime. 

From  this  information,  the  program  computes  the  total  initial  procurement  cost  of  m 
different  items  as 

m 

Total  Procurement  Cost  =  £  (unit  cost)  x  (number  of  units).  (1-2) 

1 

The  pro-rated  cost  per  year  of  operation  to  replace  the  item  after  its  expected  lifetime 
is  computed  by 

Replacement  Cost/Year  =  ^.^va^ue,  (1.3) 

where  k  is  an  input  factor  that  can  be  used  to  test  the  effect  on  the  cost  by  changing  the 
lifetimes  by  a  fixed  percentage.  Using  this  cost,  the  annual  maintenance  cost  is  com¬ 
puted  from  the  approximation: 

Maintenance  Cost/Year  =  0.5  (Replacement  Cost/Year).  (1-4) 

In  addition  to  the  above  cost  values,  the  program  also  computes  the  number  of  units  to 
be  replaced  annually  by 

_  .  .  (Number  of  units  of  an  item) 

Replacement/Year  =  - -  (Llfett^  •  (1'5) 

where  k  is  the  same  lifetime  factor  described  for  Eq.  (1-3). 

1.2.2  Program  Output 

The  output  of  this  program  is  a  listing  of  the  hardware  items,  their  cost  charac¬ 
teristics,  and  the  values  computed  for  Eqs.  (1-2)  through  (1-5).  An  example  of  this  output 
is  shown  in  Fig.  1-6. 
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i  RUN  l  20  JUN  68 

:  *  V'  • 

- M 

r  'H/* 

1  TE'T  WITH  LIFETIME 

FACTORS  FROM 

0.70  TO 

1.30 

|  DATA  E » 0*8  OWN  51 

DEPTH  * 

5000 

M 

1 

AVERAGE  ANNUAL  REPALCEKENTS 

FOR 

l  BUOYS 

■■■'  ' 

v 

ITEM 

N8R 

LIFE 

COST 

SALVAGE 

REPLACEME 

NTS/ YR 

{  ORLY 

f  YR 1 

EACH 

VALUE 

NSR 

COST 

40'  DISCUS  HULL 

l 

20,0 

S 

80000. 

£  Oc 

0.0 

£ 

v  r,  r\ 

MOORING /1 00  FT 

165 

I  a  0 

i 

175. 

£  0. 

165.0 

£ 

25875. 

;  .s'. 

40'  POWER  SYSTEM 

1 

5.0 

£ 

10000. 

£  0. 

0*2 

£ 

2000. 

OATA  STORAGE 

1 

3.0 

S 

10000. 

$  0. 

0.  3 

£ 

3  333  . 

DATA  PRQC.-SCAN. 

1 

4.0 

£ 

15000. 

6  0. 

0.  3 

£ 

3  75C  . 

k  •  • 

TIME  CONTROL 

1 

5.0 

$ 

1000. 

£  0. 

0.2 

£ 

20C. 

■*.  • 

■ :  :  * 

BUOY  TELEMETRY 

1 

5.0 

£ 

15000. 

£  C. 

0.2 

£ 

3000. 

.* 

S/S  SENSOR  PKG 

20 

3.0 

£ 

7000. 

£  Q  . 

6.  7 

£ 

4  6  7  * 

'  • 

AMBIENT  NOISE 

2 

3.0 

t 

1000. 

*  0. 

0.  7 

£ 

667. 

••  V 

r-.:.-  .  . 

AMBIENT  LIGHT 

2 

3.0 

£ 

1700. 

£  0. 

0.  7 

£ 

1133. 

TRANSPARENCY  SEN 

2 

3.0 

£ 

1100. 

£  0. 

0.  7 

£ 

733  . 

r. 

WAVE  SENSOR 

l 

5.0 

£ 

6250. 

£  0. 

0.2 

£ 

1 2  5  C , 

ATMOS  PRESS  SNSR 

1 

5.0 

S 

500. 

£  0. 

0.2 

£ 

I  OC  . 

AIR  TFMP  SENSOR 

l 

5.0 

£ 

400. 

£  0. 

0.2 

£ 

PC. 

DEW  POINT  SENSOR 

1 

3.0 

£ 

ISOO. 

£  0. 

0.  3 

£ 

433. 

WIND  VFLCTY  SNSR 

1 

2.0 

£ 

600. 

£  0. 

0.5 

£ 

TOC. 

PRECIP  RATE  SNSR 

1 

5.0 

£ 

500. 

£  0. 

0.2 

S 

100. 

INSOLATION  SENSR 

1 

5.0 

£ 

500. 

£  0. 

0.2 

£ 

100. 

ATMOS  ELEC  SNSR 

l 

6.0 

£ 

1000. 

£  0. 

0.2 

£ 

200. 

'•  . 

FUEL  SUPPLY 

1 

5.0 

1 

200. 

£  0. 

0.  2 

£ 

40. 

MOORING  TENSION 

l 

3.0 

£ 

500. 

£  0. 

0.  3 

$ 

167. 

HULL  TEMP 

1 

5.0 

$ 

100. 

£  0. 

0.2 

£ 

20. 

BILGE  WATFR  LVL 

1 

5.0 

£ 

50. 

t  o. 

0.2 

£ 

IC. 

MAG  HEAOING 

i 

5.0 

£ 

300. 

S  0. 

0.2 

£ 

60. 

•  ,  '  ‘ 

ANCHOR  RELEASE 

1 

3.0 

t 

2500. 

£  0. 

0.3 

£ 

833. 

ANCHR, CHAIN,  ETC 

1 

1.0 

£ 

1000. 

%  o. 

1.0 

£ 

1000. 

NAV  RADIO  BEACON 

1 

3.0 

£ 

5000. 

£  0. 

0.2 

£ 

1000  . 

NAV  LIGHT/HORN 

1 

5.0 

f 

500. 

£  Oc 

0.2 

£ 

IOC. 

v  V 

TOTAL  INITIAL  PROCUREMENT  COST 

£  328675.00 

AVFRAGE  ANNUAL  REPLACEMENT  COST 

*  100151.00 

AVERAGE  ANNUAL  MAINTENANCE  COST 

£  50076.00 

ANNUAL  REPLACEMENT 

£  MAINTENANCE 

t  150227.00 

V-v' 

1  -(3. 

Output  Example  from  the  Procurement, 

Maintc 

na,ice 

and  Replacement  Program. 
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■  .2.3  Program  Operational  Information 

This  computer  program  is  also  written  in  the  FORTRAN  IV  compiler  language 
and  has  been  developed  and  operated  on  an  IBM  360/40  computer  system.  The  program 
should  operate  in  any  other  computer  system  with  a  FORTRAN  I’7  compiler  and  operat¬ 
ing  system. 

Detailed  information  on  the  preparation  of  the  data  cards  and  deck  for  this  pro¬ 
gram  are  presented  in  Section  2.2;  maintenance  programmer  information  is  presented 
in  Section  3.2. 

1 .3 _ TDP  10- Year  Financial  Plan  Computer  Program 

1 .3. 1  Program  Description 

One  of  die  more  cumbersome  tasks  encountered  in  the  development  of  a  Technical 
Development  Plan  (TDP)  is  to  properly  account  for  the  many  categories  of  information 
applicable  to  the  various  line  items.  For  example,  an  entry'  for  the  line  item  “training 
ship-board  buoy  instruments  technicians”  can  apply  to  such  categories  as  personnel, 
training,  seaborne  support,  instrumentation,  OMN  funds,  etc.  Obviously,  with  the 
frequent  changes  in  initiation,  scope  and  funding  levels  inherent  in  the  preparation  of 
a  TDP,  the  desired  summation  of  funds  by  categories  can  best  be  accomplished  by 
means  of  a  computer  "rogram. 

The  TDP  10-year  Financial  Plan  computer  program  was  developed  to  present 
detailed  categorized  funding  information  for  yearly  quarters  and  totals  over  a  10-year 
period.  The  user  defines  the  “funding  categories”  applicable  to  the  TDP  analysis 
strategy'.  The  line  items  in  the  TDP  are  collected  under  a  user  defined  major  activity 
or  subactivity.  The  funding  information  for  each  group  (subactivity)  of  line  items  is 
then  assigned  to  the  various  funding  categories  as  are  applicable  for  the  TDP  analysis 
being  conducted.  The  program  reads  in  the  data,  collecting  by  month  the  various  fund¬ 
ing  information  applicable  to  each  funding  category.  When  finished,  the  program  outputs 
the  line  items  under  their  applicable  headings  and  for  each  defined  category,  presents 
the  accumulated  costs  by  quarter,  year,  and  for  the  10-year  period.  A  bar  graph  appears 
with  the  cost  data  to  illustrate  graphically  the  comparative  expenditures  for  each 
quarter  within  a  year,  or  the  total  expenditure  for  the  year. 
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1.3.2  Program  input  and  Output 

Basic  inputs  to  the  program  are  the  category  titles,  major  activity  titles,  the 
titles  of  subactivities  under  each  major  activity,  and  the  lino  item?  with  their  funding 
schedule.  The  program  lists  ail  input  data  in  the  order  in  which  it  is  used  for  ease  of 
verifing  the  input  data. 

Figure  1-7  is  ar.  example  of  the  category  definition  output  page.  In  this  example, 
26  different  categories  were  defined.  Categories  2  through  23  could  be  one  met'  od  of 
separating  individual  line  item  costs  for  further  study.  However,  most  of  the  line  items 
applicable  to  categories  2  through  23  will  also  contribute  to  the  total  cost  categories 
1,  24,  25  and  26. 

The  input  information  for  a  subactivity  offour  line  items  is  collected  and  listed 
as  shown  in  Fig.  1-8.  The  major  activity  and  subactivity  headings  that  these  items  fall 
under  are  listed  along  with  the  funding  schedule  for  each  item.  The  cost  allocation 
vector  shown  at  the  bottom  is  the  "switch"  used  to  indicate  the  categories  to  which  the 
line  items  are  applicable.  In  this  exan  le,  the  subactivity  line  items  are  applicable  to 
Total  Cost,  Total  Cost  MK1,  sensors  (MK1)  and  Total  Cost  MKO  and  MK1  (Cat.  1,  16, 

17,  and  24),  as  defined  in  Fig.  1-7. 

The  accumulated  sum  for  each  category  is  output  as  illustrated  in  Fig.  1-9.  The 
bar  graph  to  the  right  of  each  quarterly  total  is  used  to  illustrate  the  rate  of  funding 
for  the  category  for  the  year. 

1.3.3  Additional  Information 

The  main  program  is  written  in  FORTRAN  IV  with  an  IBM  360/40  machine 
language  subroutine  to  prepare  the  bar  graph  output.  The  program  has  been  developed 
and  tested  on  an  IBM  360/40  system. 

Section  2.3  presents  further  information  on  the  program  applicable  for  preparing 
data  cards  and  running  the  job.  Section  3.3  is  additional  information  for  a  maintenance 
programmer. 

1 ,4  The  Buoy  Component  Ch aracteristics  Data  File 

During  the  initial  phase  of  the  1967  TRC  study  of  the  fea  ability  of  National  Data 
Buoy  Systems,  an  extensive  survey  was  made  of  existing  data  buoys.  Primarily,  the 
information  was  collected  and  used  to  evaluate  the  1967  state-of-the-art  in  buoy 
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COST  VECTOR  DEFINITION  TABLE 


CA i tGORV 


DEFINITION 


1 

2 

3 

4 

5 

6 
7 
B 
q 

10 

11 

12 

n 

14 

15 

16 
17 
15 
10 
?0 
21 
22 
23 
74 
2  5 
76 


TOTAL  COST 

TOTAL  MANAGEMENT  COST 
PRO J  MAN  OFFICE 
CONSULTANTS 
TRAINING 
COORDINATION 
TOTAL  RESEARCH  COST 
SENSORS 

MAT  ANO  COMPONENTS 
GT  LAKFS  ANO  ESTUARINE  RECJ 
COOPERATIVE  EFFORTS 
TOTAL  COST  MK. 

SFNSORS  IMKOI 
HULL  AND  MOORINGS  IMKO) 
SEABORNE  SUPPORT  ( MKP I 
TOTAL  COST  MK1 

SENSORS  (MKl) 

HULL  AND  MOORINGS  1 MK 1 1 
SEABORNE  SUPPORT  (MK1I 
SHORE  SUPPORT  (MK1J 
TOTAL  COST  MK 2 

SF NSnRc  {  MK  2 ) 

HULL  6 NO  MOORINGS  IMK?) 
TOTAL  COST  MKO  AND  MKl 
TOTAL  COST  SEABORNE  SUPPORT 
TOTAL  COST  SHORE  SUPPORT 


Fig.  1-  7.  Category  and  Cost  Vector  Definition  Table. 
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MAJOR  ACTIVITY-  MKl 
SUB-ACTIVITY-  SENSORS 

YR  PROGRAM 


69- 140  OE V  MKl  SENSORS  START  MONTH  =  9 

STOP  MONTH  =  12 

FUNDING  =S  OK 
AVG  FUNDING/MONTH  OK 

70-  2T  LAB  TFSING  SENSORS  START  MONTH  ■  14 

STOP  MONTH  =  2  4 

FUNOING  =t  40 OK 
AVG  FUNOING/ MONTH  =»  J6K 

70-  l BO  FNG  DEV  MKl  SENSORS  START  MONTH  =  l 5 

STOP  MONTH  =  ?R 
FUNOING  =i  1^'OK 
AVG  FUNDING/ MONTH  =$  S3K 

71-  2 T  LAB  TESTING  SFNSORS  START  MONTH  *  ?S 

STOP  MONTH  s  14 
FUNOING  =»  TOOK 
AVG  FUNDI NG/ MONTH  =1  TDK 


COST  ALLOCATION  VECTOR  - 

CATEGORIES  l  2  3  4  5  6  7  8  0  ir  !1  12  13  14  IS 

icoorocoornooco 

CATEGORIES  16  1/  18  19  ?0  ?l  ??  M  ?4  25  26 

l  1  0  0  0  0  C  0  l  C  C 


Fig.  i-8.  Line  Items  with  Funding  Schedule  and  Activity  Headings. 


TOTAL  9U»»I£*LY 

YEAR  CAM  OUARTFR  l*KJ 


^  • 


«  *  #  ♦ 
«  *  «  • 
•  #  #  • 
•  •  •  • 
•  *  •  * 


•  *  •  • 
«  •  *  * 
•  •  •  • 
•  •  •  • 


•  •  •  •  •  •  • 


•  •  •  *  •  •  •  © 


►  h*  o  iUN«r 

‘  K  *  «0  *  « 

■  fs it*  K'OO' 


f*  m*  +  &  OJ  IN-  fv  it. 

ff*  «  ^  •<  N  H« 

f*  O  *  **  l*>  IT  <#  ®  ®  «  ^ 

O  IM  ■#  <#  f*  «V  IS)  mt  ****** 


o  o  o  o  o  u  o  c 


_  r*  ,r.  *  ..*<**  -»vim+  -  IV  "  *  -M"*  -N"'#  "•  ^ ' 
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Fig.  1-9.  Accumulated  Cost  for  a  Category  (Number  16  m  Fig.  1-7). 


technology  The  resulting  data  base  was  presented  in  a  compact  code  format.  Under 
♦he  present  contract, TRC  undertook  to  standardize  these  data  as  much  as  possible  and 
reformat  the  data  base  for  subsequent  computer  processing.  The  following  paragraphs 
describe  the  work  completed  on  these  data  and  presents  the  characteristics  of  the 
reformatted  data  base.  (Note:  No  effort  has  yet  been  made  to  update,  or  change,  the 
data  content  from  that  tabulated  in  early  1967.) 

The  data  collected  were  organized  into  32  categories  of  data  buoy  components  as 
listed  in  Table  1-2.  The  variety  of  individual  characteristics  required  to  fully  describe 
these  components  is  listed  in  Table  1-3.  Obviously,  any  single  component  can  have  only 
a  small  subset  of  the  84  characteristics  listed  in  Table  1-3,  and  it  is  necessary  to  have 
a  specific  component  in  rrind  in  order  for  the  entries  in  Table  1-3  to  he  applicable. 

Only  the  first  five  characteristics  are  common  to  all  components  except  for  the 
meteorological  and  oceanographic  sensors  which  have  eleven  common  characteristics. 

The  1967  data  have  been  processed  into  a  two-dimensional  matrix  of  components 
versus  characteristics  with  entries  in  the  table  elements  where  the  information  was 
applicable  and  available.  The  matrix  is  on  .nagnetic  tape  and  is  available  for  further 
computer  processing  use.  Section  3.4  describes,  in  programmer  language,  the  format 
of  this  data  file.  Appendix  A  is  a  lising  of  this  data  tape. 

1 ,5  Fleet  Numerical  Weather  Central  Depth_I)ata 

In  order  to  determine  the  number  of  subsurface  sensor  packages  and  the  amount 
ot  mooring  required  for  each  buoy,  it  is  necessary  to  have  a  reasonable  estimate  of 
the  water  depth  at  each  buoy  location  selected  Routine  ocean  depth  charts  present 
this  information,  but  on  rather  coarse  "grid”  for  some  areas.  Another  problem  with 
available  map  data  is  the  possibility  for  making  interpolation  errors  when  reading  values 
The  Fleet  Numerical  vVealner  Central  (FNVVC,  formerly  Fleet  Numerical  Weather 
Facility)  has  ocean  depth  data  on  an  approximately  20  n.  mi  square  grid  for  most  of 


O 

"Walden,  R,  C.  and  F.  J .  Aubert.  1967  Buivy  and  Buoy^Coinponents  Du  si  Compilation 
and  Analysis .  Vol.  1.  Part  2.  TRC  74H5-256,  The  Travelers  Research  Center,  Inc., 
Hartford ,  J  uly. 
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TABLE  1-2 
BUOY  COMPONENTS 


Hull  surface 

Hull,  subsurface 

Pitch  and  roll  sensor 

Acceleration  sensor 

Vibration  sensor 

Mooring,  tether 

Mooring,  main 

Tensiometer  sensor 

Mooring  depth  control  equipment 

Acoustic  release  sensor 

Power  system,  battery 

Power  systems,  other 

Da  to  storage 

Data  processor 

Inter i  ogation 

Telemetry 

Time  control  equipment 
Sensor  scanner 
Magnet'c  sensor 
Atmospheric  pressure  sensor 
Air  temperature  sensor 
Peu  point  sensor 
V-  .ad  velocity  sensor 
Precipitation  isor 
Sola r  radiation  sensor 
Depth  sensor 
Current  velocity  sensor 
Water  temperaL.ro  sensor 
Sa  1  ini  tv /eonduct  i  v  i  t\  sensor 
Acoustic  t ransponder 
Acoustic  sensor 


TABLE  1-3 

buoy  component  characteristics 


Buoy  identification 

Output,  directiuu 

Auxiliary  floats 

Data  available 

Power  requirements 

Ballast  material 

Manufacturer 

Bi  logical  immunity 

Ballast  weight 

Model  number 

Breaking  strength 

Modulation  type 

Cost 

Buoyancy  material 

Band  width 

Reliability 

Carrier  frequency 

Capacity  A,  H 

Type 

Direction  reference 

Charging  system 

Range, low 

Displacement 

Efficiency 

Range,  high 

Electrical  integrity 

Data  rate 

Accuracy 

Frequency 

Draft 

( output  characteristics 

lateral  displacement 

Fuel 

Size 

Medium 

Interrogate  security 

Weight 

Resistance  to  corrosion 

Mast  height 

Diameter 

Corrosion  protection  below 

•last  diameter 

Length 

Stretch  to  break 

Mooring  depth  control 

1  Height 

Time  constant 

Redundancy 

Width 

Scope 

Storage  code 

Depth  limits 

Buoyancy 

,  \ 
Morapt*  tvpe 

Survivability 

Corrosion  protection  above 

Reel  capacity  ' 

Construction 

Poycor  output 

Sampling  rate  i 

i  Material 

1 

Anchor  leieasc 

Scan  rate  i 

1 

Capacity 

Anchor  type 

Static  stability  angle  1 

Code  type 

Anchor  yyeight 

Swi\e!s 

Accuracy,  speed 

Anchor  cost 

Total  mooring  cost 

Accuracy,  direction 

Anchor  chain 

Transmit  mterya’ 

Type,  speed 

Antenna 

Transmit  duration 

Type ,  di  reet :  on 

Average  time,  sptvd 

I’oyy  cr 

<  Hitput ,  spetn' 

u  -  . -  . 

Average  time,  direction 

_  _ _  ..  . . . i 

Function 

the  ocean  areas.  The  U.S.  Coast  Guard  requested  that  FNWC  forward  their  ocean 
depth  data  to  TRC  to  make  available  a  numerical  tabulation  of  ocean  depth  data. 

The  data  received  from  FNWC  were  magnetic  tapes  of  packed  coded  depth*  data. 
These  values  effectively  describe  the  representative  ocean  depth  within  a  20-minute 
square  of  latitude  and  longitude.  As  received,  the  data  were  not  in  a  format  that  could 
be  easily  used  for  manual  processing.  For  this  reason,  TRC  unpacked,  decoded, 
reformatted  and  listed  the  original  FNWC  depth  data.  Buoy  depth  data  can  now  be 
obtained  by  looking  through  the  listing  for  the  appropriate  representative  maximum 
and  minimum  depth  value  for  points  within  a  0.33°  latitude -longitude  square.  Appendix 
B  is  the  listing  of  this  reformatted  data.  The  most  serious  limitation  of  the  data  is 
that  there  are  values  only  for  the  southwest  quarter  of  the  North  Atlantic. 


♦A  magnetic  tape  describing  ocean  bottom  roughness  on  a  1 -degree  grid  was  also 
received  but  not  used  by  TRC . 
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2.0  COMPUTER  PROGRAMS  OPERATING  INSTRUCTIONS 
2.1  Integrated  Buoy  Deployment  Cost  Model 

The  buoy  deployment  program  1b  the  required  tool  for  computing  the  assortment 
of  time  and  cost  values  relative  to  a  buoy  system  deployment.  Basically,  a  buoy  net¬ 
work  is  specified  and  the  great  circle  distance  between  significant  points  are  computed. 
From  the  total  cruise  distance  traveled,  a  variety  of  time  and  cost  values  are  computed 
as  functions  of  possible  ship  capabilities  and  costs.  In  gross  terms,  the  program  pro¬ 
cesses  the  information  in  a  number  of  independent  user -controlled  processing  cycles, 
as  directed  by  input  control  cards.  When  all  processing  cycles  of  the  basic  data  have 
been  completed,  new  basic  data  may  be  read  in  and  another  series  of  processing  cycles 
begun.  The  program  is  highly  generalized  within  a  deployment  oriented  framework  and 
allows  the  user  tc  evaluate  almost  any  “first-generation”  buoy  deployment  strategy. 

For  further  general  external  features  of  the  program, and  examples  of  program  outputs, 
the  reader  should  refer  to  Section  1.1. 

Input  to  the  deployment  model  is  complex  due  to  the  variety  of  information  that  is 
needed  for  each  computer  run.  With  this  in  mind,  a  concerted  effort  was  made  to  make 
the  operation  of  the  program  as  straightforward  as  possible.  A  modest  degree  of  suc¬ 
cess  has  been  achieved  toward  this  goal;  however,  the  program  user  is  cautioned  to 
check  carefully  the  data  card  punching  and  the  sequence  of  input  data  cards. 

There  are  four  basic  concepts  built  into  the  deployment  program  to  reduce  the 
bulk  and  complexity  of  the  data  preparation  task.  These  are: 

(a)  Identify  all  cards  by  obvious  card  names  that  are  punched  onto 
the  cards. 

(b)  Build  constant  values  into  the  program  for  routine  variables 
so  that  the  internal  constant  will  be  used  unless  a  new  value  is  input. 

(c)  Allow  the  program  to  recycle  through  basic  data  without  repeating 
previously  specified  data  values. 

(d)  List  all  input  as  part  of  the  output  so  that  subsequent  re-runs  or 
corrections  can  be  made  easily. 


Consonant  with  item  (a),  ail  input  cards  have  given  short  names  and  are  identified  by 
that  name  by  the  program  and  throughout  the  remainder  of  this  documentation. 

Section  3.1  presents  additional  information  on  this  computer  program  that  is 
primarily  of  interest  to  a  maintenance  programmer. 

2.1.1  input  Data  Cards 

The  to! ' owing  paragraphs  define  the  format  for  each  program  data  card.  The 
order  in  which  they  are  described  is  not  necessarily  the  order  in  which  the  cards  are 
read  in  by  the  program. 

Ail  data  values  must  be  adjusted  •  the  right  so  th  it  the  right-most  digit  falls 
into  the  right-most  column  of  the  data  fie  id  for  the  variable  (except  for  PORT,  DEPOT, 
and  SHIP  name).  An  F  l,  or  A  is  given  for  each  variable  to  define  the  format  of  the 
data.  This  code  is  as  follows: 

F  =  Data  are  in  floating  point  and  require  a  decimal  point. 

I  =  Data  are  integers  without  a  decimal  point. 

A  -  Data  are  alphanumeric  characters. 

Data  in  capital  letters  in  the  ‘Contents”  column  mean  those  exact  characters  are  to  be 
punched  on  u.n  input  card. 

As  previously  mentioned,  certain  constant-  have  been  built  into  the  program, 
making  it  unnecessary  to  input  a  value  for  that  variable  every  time  the  program  is  run. 
In  describing  the  card  formats,  those  variables  that  have  a  built-in  constant,  are  indi¬ 
cated  by  having  the  constant  value  presented  in  parenthesis  to] lowing  the  description  of 
the  variable. 
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Deploy  Control  ^ 

DEPLOY 

]_ Card .  The  iirst  data  card  indicates  that  deployment 

-•a  rds  i  o’ low.  Th> 

Id  rrr.jt 

is: 

Columns 

v  /  V  A 

Contents 

i  -  i  a 

A 

DEPLOY  STARTING 

i  7  - 1 " 

i 

Day  to  start  deployment 

20-22 

.  \ 

Monti:  to  start  deployment.  Characters  must 
agree  with  one  >'t  the  iirst  twelve  names  punched 
on  the  next  (alpha)  card. 

24  -2.3 

I 

La:  two  digits  ot  the  year. 

27-2" 

A 

AT 

3  0-33 

1 

Hour  to  start  deployment,  using  the  24 -hr  clock. 

3  3  -3  7 

A 

HHS 

-i  1-5-1 

A 

LM  PLANT  INCH 

5  ti  -  a  7 

1 

At  ,  in  hours,*  normally  zero 

5P-bO 

1 

At„,  in  hours* 

(32-63 

1 

At^,  in  hours* 

65-(3h 

r 

At  ,  in  hours* 

4 

Alpha  Lnput  Card 

This  c 

ard  provides  needed  sets  of  alphabetic  characters  so 

■ogram  can  recognize  subs 

equent  control  w  ords. 

Columns 

1/1/ A 

Contents 

2  -4s 

A 

JAN  FEB  MAH  APR  MAY  JCN  JCL  AUG  SEP  OCT 

NOV  DEC 

31-5  7; 

A 

NEWSM 

7>S  -(>8 

A 

STOPNEXTNEW 

7  0-73 

A 

NAVP 

*The  program  requires  lour  “time- to-implant-a-buoy"  values.  The  base  time,  T, 
is  specified  on  the  SHIP  card.  The  lour  values  t  to  t  that  are  used  are  computed  as 


follows: 


t 

1 

t„  -  t 


T  •  At 

t  -  t  •  At., 

1 

3  2  3 

tj  •  At2 

Ship  Speed-Cost  (SPCST)  Card.  The  cost  per  n.  mi. steamed  by  a  ship  and  a 
maintenance  cost  to  be  added  to  the  basic  ship  sea-day  cost  must  be  input  for  each  ship 
size  (buoy  capacity)  and  speed.  This  is  done  by  the  SPCST  card. 


Columns 

F/I/A 

Contents 

1-5 

A 

SPCST 

7-10 

F 

Ship  Speed 

12-13 

I 

First  buoy  capacity 

16-18 

I 

Daily  additive  cost  to  the  basic  ship  sea-day  cost 
for  ship  of  this  speed  and  buoy  capacity. 

20-24 

F 

Cost  per  n.  mi. steamed 

26-27 

I 

Next  buoy  capacity 

29-32 

I 

Daily  additive  cost  to  the  basic  ship  sea-day  cot,; 
for  ship  of  this  speed  and  buoy -carrying  capacity. 

34-38 

F 

r ost  iv'r  n.  mi.  steamed. 

40-41 

I 

Next  buoy  capacity. 

43  -46 

I 

Daily  additive  cost  to  the  basic  ship  sea-day  cost 
for  ship  of  this  speed  and  buoy -carrying  capacity. 

48-52 

T7 

Cost  per  n.  mi. steamed. 

54-55 

I 

Next  buoy  capacity . 

57-60 

I 

Daily  additive  cost  to  the  basic  ship  sea-day  cost 
for  ship  of  this  speed  and  buoy-carrying  capacity. 

62-66 

F 

Cost  per  n.  mi. steamed. 

68  -69 

l 

Last  buoy  c  pacity. 

71-74 

I 

Daily  additive  cost  to  the  basic  ship  sea-day  cost 
for  ship  of  this  speed  and  buoy -carrying  capacity. 

76-80 

F 

Cost  per  n.  mi. steamed. 

There  must  be  8  of  the  above  cards,  one  for  each  ship  speed  to  be  used.  If  less  than 
8  speeds  are  of  interest,  the  last  valid  SPCST  card  can  be  repea .ed  to  complete  the 
set  of  8 . 

The  SPCST  cards  define  the  possible  ship  speeds  and  buoy  -carrying  capacities 
that  can  be  used  during  the  run.  The  buoy -carrying  capacity  punched  on  the  SHIP  card 
must  match  a  buoy -carrying  capacity  entered  on  the  SPCST  cards. 
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Run  Number  Card.  This  card  contains  a  run  number  and  date  by  which  the 
output  pages  can  be  collected  and  identified.  It  also  contains  an  option  to  suppress 
the  printing  of  the  results  for  individual  ship  speeds. 


Columns 

17  W  A 

Contents 

1-3 

I 

Run  Number 

5-6 

I 

Day  of  the  run 

8-10 

A 

Month  of  the  run 

12-13 

I 

Year  of  the  run 

14-72 

A 

These  columns  must  be  left  blank 

73 

I 

Print  option  code,* 

ship  speed 

1 

74 

I 

Print  option  code,* 

ship  speed 

2 

75 

I 

Print  option  code,* 

ship  speed 

3 

76 

I 

Print  option  code,* 

ship  speed 

4 

77 

I 

Print  option  code,* 

ship  speed 

5 

78 

1 

Print  option  code,* 

ship  speed 

6 

79 

I 

Print  option  code,* 

ship  speed 

7 

80 

1 

Print  option  code,* 

ship  .  peed 

'6 

The  run  number  is  automatically  incremented  for  certain  processing  cycles. 

Heading  Cards.  There  are  two  heading  cards  input  ,.u  printed  at  the  top  of 
each  output  page.  The  format  of  both  of  the  cards  is: 

Columns  F/I/A  Contents 

1-65  A  Any  set  of  alphanumeric s 

66-80  A  Blank 


*  Print  option  code. 

1  Iki  not  print  calculations 
blank  Print  calculations  for  that  ship  speed. 
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PORT  Card,  This  curd  specifies  the  port  location  for  the  deployment  ship.  All 
cruises  will  begin  and  end  at  this  port  location. 


Columns 

F/i/A 

Conte i  s 

1-4 

A 

PORT 

8-9 

I 

A  consistent  port/ depot  number. 

15-26 

A 

Port  name. 

29-32 

F 

Port  latitude  to  the  nearest  tenth  of  a  degree. 

33 

A 

N  or  S  for  port  latitude 

35-39 

F 

Port  longitude  to  the  nearest  tenth  of  a  degree. 

40 

A 

E  or  W  for  port  longitude 

42-43 

I 

Minimum  days  the  ship  must  spend  in  port  after 
each  cruise.  (4)* 

45-46 

I 

The  maximum  days  a  ship  can  spend  in  port  after 
each  cruise.  (10)“ 

48-4U 

I 

The  average  number  of  days  per  year  that  the 
ship  will  not  be  available  to  implant  buoys, 
normally  the  time  the  ship  is  in  port  for  major 
overh'ul.  (3U)* 

DEPOT  Card. 

This  card  tells  the  program  where  it  is  to  on-load  buoys.  The 

depot  location  does  not  have  to  be  the  same  as  the  port.  If  the  two  are  the  same,  the 

port  nur  ber  and  the  depot  number  'columns  8-9)  must  be  identical. 

Columns 

F/I/A 

Contents 

1-5 

A 

DEPOT 

8-9 

1 

A  consistent  port/ depot  number 

15-26 

A 

Depoi  name 

29-32 

F 

Depot  latitude  to  the  nearest  tenth  of  a  degree. 

33 

A 

N  or  S  for  depot  latitude 

35-39 

F 

Depot  longitude  to  the  nearest  tenth  of  a  degree. 

40 

A 

E  or  VV  for  depot  longitude. 

“Built-in  constant. 
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SHIP  Card.  The  ship  card  c  ontains  the  ship  constants  to  be  used  for  a  processing 
cycle.  Although  there  are  many  constants  defined  on  the  card,  it  is  possible  to  use  the 
program’s  automatic  assignment  of  values  and  not  include  a  value  for  all  items.  To 
use  a  built-in  constant  value,  simply  leave  that  field  blank.  The  value  used  will 
he  the  value  shown  in  the  parenthesis  following  the  description  of  the  variable. 


Columns 

F/f/A 

Contents 

1-4 

A 

SHIP 

9-20 

A 

User  preferred  ship  name  or  identification. 

23 

I 

0  =  Do  not  print  cruise  summary  page 

1  -  Do  print  cruise  summary  page 
(blank  =  do  not  print) 

33-31 

1 

Ship  maximum  buoy  carrying  capacity.  There 
is  no  built-in  value  for  this  field. 

33-37 

1 

Desired  totai  number  of  sea-days  per  cruise.  (30) 

39  -40 

1 

Maximum  allowed  sea-days  per  cruise.  (99) 

4  2-43 

I 

The  minimum  time  required  to  implant  a  buoy. 

This  is  the  time  T  used  with  entires  on  the  DEPLOY 
control  card.  (12) 

45  -4S 

F 

Ovt  rail  safety  factor  used  to  multiply  the  minimum 
time  and  cost  computations,  (1.33) 

5f>-5s 

F 

The  fraction  of  a  ship  sea -day  cost  that  is  to  be 
used  as  the  sh  p  port  day  cost.  ^0.94) 

00-04 

l 

Minimum  base  cost,  in  dollars,  for  a  ship 
sea -da v.  (2000) 

00-70 

1 

Second  base  cost,  in  dollars,  for  a  ship  sea -day. 
(5000) 

72-70 

1 

Maximum  base  cost,  in  dollars,  for  a  ship  sea-day. 
(8000) 

The  ship  buoy -carrying  capacity  in  columns  33-34  must  match  one  of  the  buoy -carry  ing 
capacities  included  on  the  SPCST  cards: 
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ard.  The  costs  associated  with  the  buoy  hardware  are 


Columns  F’/l/A  Contents 

1-4  A  COST 

7-12  I  Buoy  hardware  cost  except  for  subsurface  sensors 

and  mooring.  (15k 000) 

15-19  1  Cost  bn  each  buoy  subsurface  -sensor  package. 

(7  000) 

22-26  I  Cost  for  mooring  per  1000  ft.  (1750) 

30-33  F  Mooring  scope  .  (1.00) 


BUOY  Card.  The  location  of  each  buoy  to  be  deployed  >s  input  via  a  BUOY  card. 
Columns  F/I/A  Contents 

1-4  A  BUOY 


6-9 

A 

Buoy  identification  characters. 

23-26 

F 

Buoy  latitude  to  the  nearest  tenth  of  a  degree 

27 

A 

N  or  S  for  the  latitude. 

29-33 

F 

Buoy  longitude  to  the  nearest  tenth  of  a  degn 

34 

A 

E  or  W  for  the  longitude. 

36-40 

I 

Water  depth  in  feet  or  meters. 

41 

A 

Units  code  for  depth  vaije  in  columns  36-40. 
M  =  depth  in  meters 
blank  -  depth  in  feet 

43-48 


I 


Buoy  hardware  cost  to  override  the  cost  on  the 
COST  card  for  this  buoy.  (If  blank,  cost  is  taken 
from  the  COST  card.) 


Navigation  Check  Point  (NAVP)  Card.  It  is  sometimes  desirable  to  have  the 
deployment  program  sail  to  certain  navigation  cheek  points.  These  are  necessary  to 
have  the  deployment  ship  sail  around  islands  and  peninsulas,  since  distances  are  com  - 
put  I  on  a  great  circle  (straight  line)  basis.  These  navigation  check  points  are  input 
as  follows: 


Columns 

L/L/A 

Contents 

1-  ! 

A 

NAVP 

<>-'J 

A 

Doir.t  identification. 

23-2(> 

L 

Latitude  to  the  nearest  tenth  of  a 

degree. 

77 

A 

N  or  S  for  the  latitude. 

29 -311 

L 

Longitude  to  the  nearest  tenth  ot 

a  degree 

34 

A 

E  or  \\  tor  the  longitude 

7)0 -SO 

A 

Available  tor  comments. 

LOAD  Card.  This  card  speeilies  the  number  ot  buoys  to  be  deployed  per  cruise. 
No  entry  on  the  LOAD  card  van  exceed  the  ship  ioy  -carry  ing  capacity  given  on  the 
SHIP  card. 


Contents 

i  ( >A  I ) 

Number  ot  uuoys  to  be  deployed  on  the  Drst  cruise. 
Number  ot  buoys  to  be  deployed  on  the  second  cruise. 

Continued  as  necessary  to  include  the  loads  lor 
up  to  the  tirst  2a  cruises. 

M  a  deplov  meat  strategv  tails  tor  27>  or  more  cruisi  s.  it  is  necessary  to  include  a  second 
l.OADc.ird.  Thi’  second  LOAD  card  docs  not  have  the  name  punched  on  the  card  but 
uses  2l>  fields  ot  3  columns  each,  tins  allows  a  maximum  ol  .70  cruises  !o  be  spvcilied. 
(Note:  there  will  always  i>e  a  blank  load  iicld  after  the  last  cruise  load.  'Hus  is  why 
a  second  (blank)  card  must  be  used  d  there  are  exactly  2a  cruises.) 


Columns  L.  I/A 


1-1 

t.i  7 

it  10 

12  Li 
i - 1  () 
1 "  1 0 

Tfi  su 


J 
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Navigation  Points  Per  Cruise  (NPPC)  Card.  The  number  of  navigation  points 
that  must  be  used  for  each  cruise  are  specified  on  this  card.  There  must  be  an  entry 

— —  ■  .  . . .  — K 

on  this  card(s)  for  each  cruise  specified  on  the  LOAD  card. 


Columns  F/i/A 

Contents 

1-4  A 

NPPC 

8-7 

I 

Number  of 

navigation  points  for  the  first  cruise. 

y-io 

I 

Number  of 

navigation  points  f<  the  second  cruise 

12-13 

1  1 

15-16 

l 

I  ' 

Continued  ; 

is  necessary  to  include  the  first  25 

Its -19 

)  cruises. 

79 -a  0 

j 

If  all  of  the  navigation  points  for  each  cruise  can  not  be  included  on  a  single  ».  ,*rd 
(i.e.,  ove r  25  cruises),  a  second  NPPC  card  is  punched  in  the  same  format  as  the  first. 

Stop  Buoy  input  (STOP)  Card.  A  combined  total  of  up  to  2 00  tiuoys  and  navigation 
cards  can  be  input  at  one  time.  However,  since  the  number  of  cards  input  is  not  fixed 
or  specified,  it  is  necessary  to  flag  the  end  of  the  lll'OY  and  NA VP  cards  with  the 
following  control  card. 

Columns  F,  I/A  Contents 

i  - 20  A  STOP  Ul  OY/XAVr 

Deployment  Order  (OHPKH)  Card.  The  buoy  and  navigation  point  cards  are  stun  , 
in  an  internal  array  in  the  order  in  wnieh  thev  are  read.  Normally,  this  order  is  a  sort 
on  the  identification  in  columns  6-9  of  the  cards.  The  order  in  which  these  buoys  are  to 
be  deployed  generally  bears  no  resemble  nee  to  these  identification  numbers.  Therefore 
ORDER  cards  are  used  to  speedy  the  order  in  which  the  hum s  are  to  he  deployed. 


Columns 

F/I/A 

Contents 

1-5 

A 

OKDFH 

6 

1 

The  input 

navigation 

sequence  number  of  tile  buoy  card  o 
pi  int  card  that  is  to  be  used  first. 

till 


1 


The  input  sequence  number  of  tire  i  uoy  card  or 
navigation  point  card  rn.it  is  to  be  used  second. 


Columns 


F/I/A 


Contents 


12-14  I 


Third  input  sequence  number,  etc. 


15-17 

18-20 

21-23 


I 

I 

I 


Continued  as  necessary  to  specify  up  to  25  BUOY 
and/or  NAVP  cards  input  sequence  numbers. 


78-80 


If  all  BUOY/NAVP  cards  to  be  used  can  not  be  included  on  one  card,  additional  ORDER 
cards  are  prepared,  in  the  same  format,  until  all  points  have  been  specified.  Note  that 
a  single  BUOY  or  NAVP  card  can  be  used  as  many  times  as  desired. 


Next  Ship  (NEXT)  Card.  Normally,  a  set  of  buoys  is  deployed  using  a  series  of 
ships,  each  with  a  different  buoy-carrying  capacity.  The  NEXT  ship  card  is  used  to 
indicate  that  the  array  of  BUOY  and  NAVP  data  are  to  be  deployed  by  a  different  ship. 

Columns  F/I/A  Contents 

1-9  A  NEXT  SHIP 


This  card  can  also  be  used  to  indicate  just  a  change  in  deployment  order;  however,  the 
deployment  ship  characteristics  must  be  restated. 


New  Buoys  (NEW)  Card.  When  all  deployments  on  a  set  of  BUOY/NAVP  cards 
have  been  completed,  it  is  possible  to  read  in  another  set  of  cards  and  repeat  the  same 
cycle.  This  is  indicated  by  the  following  card. 

Columns  F/I/A  Contents 

1-9  A  NEW  BUOYS 


THE  END  Card.  The  following  card  signals  the  end  of  all  input  data. 


Columns  F/I/A 


Contents 


1-12  A  THE  END 
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2.1.2  Data  Deck  Preparation 

Data  cards  for  the  deployment  model  program  are  prepared  from  a  specified 
buoy  deployment  strategy.  Generally,  the  BUOY  and  NAVP  cards  are  prepared  to 
conform  to  a  desired  buoy  network  configurati  on,  from  some  form  of  a  buoy  location, 
or  cruise  map .  The  ORDER  in  which  the  buoys  are  to  be  deployed  is  determined,  which 
also  defines  the  LOAD  per  cruise  and  the  navigation  points  per  cruise  (NPPC).  The 
various  ship  characteristics  are  defined  and  punched  for  the  SHIP  card.  These  cards, 
combined  with  the  general  information  and  control  cards,  make  up  the  data  deck. 

The  data  cards  are  read  in  the  order  given  in  Table  2-1.  A  complete  set  of  each 
type  of  data  card  is  read  to  initiate  the  program  and  process  a  set  of  data  for  one  ship. 
After  the  STOP  BUOYS  card  there  must  be  an  option  control  card.  If  another  ship  is 
to  be  used,  a  NEXT  SHIP  card  is  followed  by  the  four  cards  SHIP,  LOAD,  NPPC  and 
ORDER  to  define  the  next  deployment  strategy.  This  same  sequence  is  used  in  just 
the  order  in  which  the  buoys  are  to  be  deployed  is  to  be  changed.  When  all  ship  and 
order  strategies  have  been  completed  on  a  set  of  BUOY  and  NAVP  cards,  a  new  set  of 
these  data  can  be  input  by  giving  a  NEW  BUOYS  card,  which  is  followed  by  the  series 
of  cards  shown  in  the  last  column  in  Table  2-1. 

As  can  be  seen  from  Table  2-1,  the  starting  deployment  date  and  the  hours-to- 
implant-a-buay  increments  input  on  the  DEPLOY  card  are  used  for  all  cycles  for  that 
computer  run.  The  ship  operation  costs  input  on  the  8  SPCST  cards  are  input  once 
and  also  used  for  all  computations  in  the  run. 

The  run  number  is  automatically  increased  by  one  each  time  a  NEXT  SHIP  card 
is  read.  A  new  run  card  is  input  if  new  buoys  are  to  be  used  and  thus  an  opportunity 
to  input  a  new  run  number. 

The  use  of  NAVP  cards  is  optional.  These  cards,  when  included,  follow  the  last 
BUOY  card  and  precede  the  STOP  BUOYS  card.  Even  if  NAVP  cards  are  not  used, 
the  right  number  of  (blank)  NPPC  cards  must  still  be  included. 

It  is  not  necessary  to  use  all  input  BUOY  and  NAVP  cards  on  each  ship  cycle. 

A  listing  of  the  data  card  deck  used  to  generate  Figs.  1-1  through  1-5  is  presented 


as  Appendix  C. 


TABLE  2-1 


2.1.3  Program  input  Restrictions 

A  reasonable  limit  vas  necessary'  on  the  number  of  cards  of  one  type  that  can  be 
input  within  a  processing  cycle.  These  limits,  and  in  some  cases  the  mandatory  r.umbe 
are  as  follows: 

(1)  The  maximum  number  of  different  times -to- implant- a -buoy  is  4. 

(2)  The  maximum  ard  mandatory  number  of  ship  speeds  is  S. 

(3)  The  maximum  number  of  different  ship  bum.- -carrying 
capacities  is  5. 

(4)  The  maximum  and  mandatory  number  of  ports  is  1. 

(5i  The  maximum  and  mandatory  number  of  depots  is  ] .  If  the  port 
and  depot  are  the  same,  their  respective  identification  numbers  must  be 
the  same, 

•  6)  The  maximum  number  of  basic  ship  sea-day  costs  is  3. 

(7)  The  maximum  number  of  p  cruises  per  ship  is  50. 

(81  The  maximum  total  number  of  BUOY  cards  plus  NAYP  cards 
is  200  per  STOP  BUOY  card. 

(9)  The  maximum  total  number  of  buoy  locations  plus  navigation 
points  used  per  ship  cycle  is  300.  For  example,  if  there  a^e  180  BUOY 
cards  and  10  NAVP  cards,  this  is  less  than  200  and  satisfies  limit  (8). 

The  10  different  navigation  points,  however,  can  be  used  only  up  to  120 
times  since  the  total  number  of  points  used  (180  •  120)  cannot  exceed  300. 

2 .1.4  P  rogra  m  Ope  rat  i  on 

2  1.4.1  Equipment  Required 

The  program  is  written  in  FORTRAN  IV  and  was  developed  and  tested  using  the 
IBM  300/40  Disk  Operating  System.  A  compilation  of  the  progs  am  requires  about 
7  minutes.  The  program  uses  about  49,000  bytes  of  storage  and  requires  a  central 
processor,  a  card  reader  and  an  output  printer  to  be  run. 

2, 1.4. 2  Error  Message  and  Aborts 

The  program  has  two  programmed  error  messages.  If  the  number  of  sea  days 

for  a  cruise  exceeds  the  maximum  value  input  on  the  SHIP  card,  the  message 

EXCEEDED  MAX  NBR  OF  SEA  DAYS  TO  IMPLANT  BUOY  aaxx 
REORDER  BUOYS  AND  DO  ANOTHER  DEPLOYMENT 


is  output,  where  aaxx  is  a:i  input  BUOY  earn  identification.  Following  this  message, 

the  program  aborts.  The  other  error  message, 

COST  VALUES  NOT  IN  COST  TABLE  FOB  SHIP  BUOY  CAPAVITY  =  ii, 
CHECK  INPUT  CARDS  AND  TRY  AGAIN 

occurs  if  the  ship  buoy  -earning  capacity  on  the  SHIP  card  does  not  match  with  a  ship 
buoy-car  lying  capacity  on  the  SPCST  cards.  Further  processing  is  also  aborted  if 
this  occurs. 

The  program  will  abort  if  the  data  cards  are  improperly  puncheu.  An  abort  will 
also  occur  if  the  data  deck  card  sequence  is  bad  and  causes  the  program  to  attempt  to 
read  a  data  field  that  is  not  compatible  with  the  card  being  read.  To  locate  these  types 
of  errors .  review  the  last  satisfactory  cycle  of  data.  The  error  is  usually  obvious  as 
the  aborting  point  is  indicated  by  the  termination  of  the  printed  output. 

2. 1  .  4 . 3  Recovery  Procedures 

There  are  no  recovery  points  in  the  program.  When  an  abort  does  occur,  recovery 
is  accomplished  by  restarting  the  processing  cycle  at.  or  prior  to,  the  point  where  the 
error  occurred. 

2. 1.4. 4  Running_Time 

The  program  operates  on  the  IBM  3(>o  40  system  at  essentially  the  speed  of  the 
printer.  Smee  the  minimum  output  possible  is: 

j  Constants  Page, 

I  Buoys  Page. 

1  System  Deployment  Summary  Page,  and 
3  Deployment  Tt  t  Summary  Pages. 

the  mini  mu  running  time  is  about  30  seconds  regardless  of  the  number  of  buoys  to 
be  deployed.  Only  a  small  additional  time  (of  the  order  of  five  seconds)  is  required 
to  read  in  the  data  cards  and  do  the  computations. 

2.1.  I  f;  Error  Checking  Procedures 

It  is  sometimes  necessary  to  input  a  large  amount  of  data  to  the  program.  Even 
after  personnel  are  experienced  in  preparing  the  data  and  the  program,  the  possibility 
of  an  em  or  cannot  be  reasonably  discarded  until  tin*  data  and  results  have  been 
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carefully  checked.  Experience  with  the  program  has  indicated  the  following  procedures 
can  help  reduce  the  number  of  bad  computer  runs. 

(a)  Develop  a  file  of  correctly  punched  standard  cards,  such  as 
SHIP,  PORT,  DEPOT,  etc.  Use  these  cards  as  much  as  possible  to  avoid 
errors  when  punching  new  cards . 

(b)  Obtain  a  simple  card  listing  of  the  data  deck  when  it  is  considered 
complete  and  ready.  Use  this  listing  and  Table  2-1  to  validate  the  sequence 
of  the  data  cams. 

(c )  From  the  listing  made  in  (b),  check  the  order  the  buoys  are  to 
be  deployed  against  the  cruises  planned  for  each  ship.  At  the  same  time, 
check  the  LOAD,  NPPC  and  ORDER  cards  for  the  right  total  number  of 
entries.  The  number  of  entries  on  the  order  cards  must  equal  the  sum 
of  the  values  on  the  LOAD  and  NPPC  cards . 

(d)  Use  the  listing  to  verify  the  correct  punching  of  the  BUOY  cards 
Be  sure  the  BUOY  cards  are  in  the  order  desired.  Check  the  latitude, 
longitude  and  depths  on  the  BUOY  cards  for  obvious  errors;  be  sure  M 
follows  those  depths  given  in  meters.  Verify  the  positions  cut  on  the 
NAYP  cards. 

After  the  run  has  been  made,  it  is  desirable  to  review  the  results  prior  to 
delivery  to  the  user.  The  following  steps  are  suggested  as  part  of  this  review. 

(a >  Values  on  the  constants  page  should  be  verified  as  those  values 
desired  for  the  run. 

(b )  The  list  of  buoys  in  the  order  they  "re  deployed  should  be  scanned. 
Investigate  large  changes  in  latitude  and/or  longtitude  between  successive 
buoys  if  they  do  not  occur  between  the  end  of  one  cruise  and  the  start  of  the 
next.  This  order  can  also  be  verified  against  the  plann  i  cruise  map  for 
that  ship.  Be  sure  the  total  number  of  buoys  to  be  deployed  is  as  planned. 

Note  that  navigation  points  do  not  appear  on  this  list. 

<c)  Review  the  Cruise  Summary  Pages  for  strange  distances  between 
successive  points.  Navigation  points  are  listed  with  this  output.  Be  sure 
eai  h  cruise  begins  and  ends  as  planned. 
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(d)  The  System  Deployment  Summary  Page  is  used  to  compare  one 
cruise  against  the  other.  Normally,  the  distance  traveled  per  cruise 
should  be  roughly  the  same.  If  one  cruise  is  unusually  longer  or  shorter 
then  the  others,  determine  if  it  was  correct,  as  suggested  in  (b)  and  (c) 
above . 

(e)  The  Deployment  Test  Summary'  Pages  contain  the  ship  speeds, 
ship  operating  costs  constants  and  the  four  values  used  as  the  times  to 
implant  a  buoy.  Validate  these  constants  and  check  results  for  reason¬ 
ableness  . 

Additional  error  recovery  procedures  are  presented  in  Section  2. 1.4. 3. 

'  2  Procurement.  Maintenance,  and  Replacement-Cost  Model  Computer  Program 
2.2.1  Introduction 

This  cost  model  reads  a  c.eck  of  buoy  component  data  cards  that  contain  the 
name,  number  of  units,  expected  lifetime,  initial  cost,  and  salvage  value  for  each 
hardware  item  to  be  considered.  From  these  data,  the  program  computes,  for  each 
item 

Initial  Procurement  Cost  (item  cost)  *  (number  of  items),  (2-1) 

dnt.  Proc.  Cost)  -  (Salvage  Value)  ,  (2-2) 

Replacement  Cost  Year  —  -  |kl  .'(.Retime) 

Maintenance  Cost  Year  0.5  (Replacement  Cost/Year),  and  (2-3) 

(Number  of  units  oi.  the  item)  ,  (2-4) 

No.  of  Replacements  Year  "(k)7ltem  lifetime) 

The  input  factor  k  in  Kqs.  (2-2)  and  (2-4)  makes  it  possible  to  recycle  through  a  deck 
of  items  and  compute  new  values  by  changing  the  lifetime  of  each  item  by  a  constant 

pe rcentage . 
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2.2.2  Input  Cards 

All  data  values  are  to  be  adjusted  to  the  right  so  that  the  right-most  digit  falls 
into  the  right-most  column  of  the  data  field  for  the  variable.  An  F,  I  or  A  is  given  for 
each  variable  to  define  the  format  code  of  the  data  as  follows: 


F  -  Data  are  in  floating  point  and  require  a  decimal  point. 

I  -  Data  are  integers  and  without  a  decimal  point. 

A  =  Data  are  alphanumeric  characters. 

Data  in  capital  letters  in  the  “Contents”  column  mean  those  exact  •. !  xacters  are  to 
be  punched  on  the  input  card 

Card  1-Option  Control  Card.  The  first  card  in  the  data  card  deck  must  be  as 
follows: 


Columns 


Contents 


1-12 


STOPRECYCHAN 


This  provides  the  input  necessary  to  detect  subsequfc.it  program  control  w-oids. 

Card  2-System  Specification  Card.  The  next  card  defines  the  number  of  buoys 
for  which  to  compute  costs  and  the  lifetime  adjusting  factor  k  for  Eqs ,  (2-2)  and  (2-4). 


Columns 

F/I/A 

Contents 

1-12 

A 

REPLACEMENTS 

14-16 

I 

Number  of  buoys  for  which  to  compute  costs 

18-22 

A 

BUOYS 

25-41 

F 

LIFETIME  FACTORS 

43-45 

F 

Lifetime  modifying  factor  k.  (If  blank,  k  1.0) 

3 -Run  Card 

.  This 

card  identifies  the  run  with  a  run  number  and  date 

Columns 

F/I/A 

Contents 

1-4 

A 

RUN 

5-6 

A 

Run  number 

12-20 

A 

Day -month -yea  r 

40 


Card  4  and  5-Title  Cards.  Two  alphanumeric  cards  are  input  to  describe  the 

run . 


Columns 

F/I/A 

Contents 

1  -64 

A 

Any  alphanumeric  characters 

Card  6~Item  Data.  This 

is  the  card  used  to  input  the  pertinent  data  about  each 

hardware  item. 

Columns 

F/I/A 

Contents 

1-16 

A 

Item  Name 

21-24 

I 

Number  of  i  terns /buoy.  If  blank,  the  number  of 
buoys  in  the  system  from  card  2  is  automatically 
insei ;ed  here . 

25-29 

F 

Expected  item  lifetime  in  years 

32-39 

F 

Cost  of  an  item  in  dollars 

42-47 

F 

Salvage  value  in  dollars 

One  of  these  cards  is  prepared  for  each  hardware  item  included  in  the  system.  The 

maximum  allowed  number  of  these  item  cards  is  50. 

Ca rd  7 -End- of- 

Items  Card,  ''"he  following  control  card  must  follow  the  last  stem 

card: 

Columns 

Contents 

1-15 

stop  HEM  CARDS 

Card  8a-Oplion 

Recycle 

■  Card.  To  change  the  lifetime  of  the  items,  the  following 

card  is  used: 

Columns  Contents 

1-7  KECYCI.K 


1 1 


This  card  must  then  be  foil  owed  by  cards  2 


i  and  f> 


Card  8b -Option:  Change  Item  Cards,  This  card  is  used  to  change  the  contents 

of  the  item  deck,  and  is  used  in  place  of  card  8a. 

Columns  Contents 

1-17  CHANGE  ITEM  CARDS 

Cards  9,  6,  2,  3,  4  and  5  must  then  immediately  follow  this  card. 

Card  8c -Option:  End  Run.  The  following  card  is  used  to  terminate  the  computer 

run. 

Columns  Contents 

1-7  THE  END 

Card  9-Item  Modification  Control  Card.  This  card  is  used  in  conjunction  with 
card  9b  to  specify  changes  to  the  previous  item  card  deck.  The  format  of  this  card  is: 

Columns  F/I/A  Contents 

1-2  I  Number  of  item  cards  lo  be  changed 

4-5  I  Sequential  number  of  the  first  item  card  to  be 

cha  nged 

7-8  I  Sequential  number  of  the  second  item  card  to  be 

changed 

78-80  I  Sequential  number  of  the  26th  item  card  to  be 

changed 

If  more  card  manges  are  needed,  continue  the  sequential  numbers  on  another  card, 

.starting  in  columns  2  and  3  .  Following  the  lr  t  card  9  must  be  the  number  of  new  item 

cards  (card  6)  that  is  specified  in  columns  1  and  2  of  the  first  card  9.  These  modifying 
item  cards  must  contain  a  number  in  columns  21-24  as  the  automatic  number  insertion 
feature  is  not  available  at  this  point  in  the  program.  The  car  '  immediately  following 
the  last  new  item  card  must  be  an  option  control  card  8a,  9b,  or  8c.  (Note:  The 
original  total  numbei  of  item  cards  must  remain  constint  through  all  change  cycles.) 
The  data  deck  used  to  produce  Fig.  1-6  is  presented  as  Appendix  D. 
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2.2.3  _ Information  and  Expected  Output 

The  complete  program  and  data  deck  are  assembled  as  specified  for  a  normal 
FORTRAN  IV  input  deck.  The  data  cards  must  be  in  the  orde;  specified  in  the  pre¬ 
ceding  section. 

Output  from  the  program  is  one  page  per  cost  computation  cycle.  The  program 
requires  a  c  itra.  processor,  card  reader,  and  printer.  The  program  operates  at 
printer  speed,  thus  requires  about  f  ir  seconds  per  complete  computation  cycle. 

There  are  no  program  error  or  diagnostic  messages.  An  output  data  error  wii.1 
b  due  to  easier  improper  puncning  of  the  cards  or  in  sequencing  the  data  cards. 

Recc  ery  from  these  rrors  is  accomplished  by  correcting  the  data  and  rerunning  the 
-ogra from  the  last  appropriate  valid  data  cvcie. 

2.3_  :DP  t Q-Yea ~  Financial  Flan  Program 

2  3.1  Intr  .ducti on 

This  program  P-  a  means  of  assigning  the  time-phased  funded  line  items  in  a 
TDP  >o  applicable  u.  er-dei.ned  categories.  This  information  is  input  to  the  program 
bv  means  of  cards  that  are  of  three  possible  “levels”  of  information.  These  levels 
are:  (11  a  ma;  -r  activity.  (21  a  suba«  avity.  and  (3>  line  items  under  a  suiuetiv  .> . 

Thi  data  structure  is  illustrated  in  Fig.  2-1.  As  the  data  cards  are  read,  they  are 
collected  under  thei-  appropriate  headings  and  the  ost  intormation  allocated  to  the 
designated  categories  When  all  iput  data  have  been  read  the  accumulated  totals  for 
each  eategon  .  re  li  .ted  by  quarterly  and  yearly  totals  for  the  10-year  period. 

2.3  Input  Data  Cards 

I’rior  to  the  use  of  the  program,  it  is  noeessnrv  to  structure  the  PDF  data  much 
as  ouilined  in  Fig  2-1.  tkiec  this  has  been  accomplished,  a  d  the  categories  defined, 
the  data  cards  are  cut  and  input  essentia  IP  as  illustrated  ",  Fig.  2  1. 

The  different  tvp*'s  of  input  cards  to  the  program  are  defined  in  Iable  2-  2.  Note 
mat  all  nuiii’  ‘M’s  in;  at  are-  without  a  decimal  point  and  arc  i  ig..t  adjusted  within  a  data 
field  The  values  for  starting  and  ending  months  on  card  in  is  based  on  a  12(>  month 
period;  thereiore.  the  first  month  m  the  second  vear  is  input  as  month  13.  the  last 
month  ot  the  tenth  vear  is  month  12o,  etc 


Type  of  Input 


Major  Activity  A 


Subactivitv  a 


Subactivitv  b 


Major  Activity  B 


Subactivitv  a 


Sui  activitv  b 


or 


line  Item- 
etc. 
etc . 
etc . 


User  Defined 


etc 


Kig  i-1.  Schematic  illustration  of  the  relationship  between  the  prograrv 
various  levels  and  type  ot  data 


TABLE  2-2 

FORMAT  OF  THE  INPUT  CARDS  TO 
THE  TDD  10-YEAR  FINANCIAL  PLAN  PROGRAM 


Card 

Columns 

— i 

c  ontents 

1 

. .  "i 

i-r> 

r~  ■  ■  . -  —  -  ■ 

Total  numbers  of  categories 

10 

C ode  as  follows  : 

blank  Bar  graph  for  quarterly  totals 

1  Bar  graph  for  yearly  total 

2 

1-80 

A  category  title 

;! 

1-5 

Number  of  major  activities 

4 

1-80 

A  major  activity  title 

f> 

1-5 

Number  of  subactn  ities  in  a  major  activity 

(> 

l-8o 

A  subactiMty  title 

This  card  contains  the  cost  allocation  codes  to  indicate  to  which 
category  the  line  items  within  the  subactix  ty  are  to  be  applied. 

Code  as  follows: 

o  Do  not  allocate  the  line  itermsi  in  this  subactivity  tothe category 

1  Allocate  all  the  line  items  in  the  subactivity  to  the  category 

2  Code  for  e 

itegory  1 

4  Code  tor  e 

ategor\  2 

54  Code  tor  c 

itegorv  27 

S 

'  5 

Number  of  line  uems  m  the  subactivity 

;  -  to 

lane  item  description 

•  \ 

;> 

Funding  schedule  starting  month  numlier  j 

(  1  to  120,  | 

<-10 

| 

Funding  schedule  ending  month  number  j 

(  1  to  1  2",  j 

it* 

1-12 

Dollars  landed  for  Iirst  month  of  spending  j 

j 

j 

i 

i 24 

Dollars  funded  for  src.md  month  of  spending 

i 

Set*  text  (Continued  next  pugci 


TABLE  2-2  (Continued) 


Card 

Columns 

Contents 

11* 

25-36 

Dollars  funded  for  third  month  of  spending 

37-48 

Dollars  funded  for  fourth  month  of  spending 

49-60 

Dollars  funded  for  fifth  month  of  spending 

61-72 

Dollars  funded  for  sixth  month  of  spending 

11a* 

1-12 

Dollars  funded  for  seventh  month  of  spending 

61-72 

Dollars  funded  for  twelfth  month  of 

spending 

lib* 

1-12 

Dollars  funded  for  thirteenth  month  of  spending 

♦See  text. 


The  funding  schedule  for  a  line  item  can  be  input  in  one  of  two  modes.  The  first 
is  to  specify  a  total  amount  that  is  to  be  spent  over  a  fixed  period.  In  this  mode,  the 
program  divides  the  total  into  equal  amounts  that  are  assigned  to  each  month  in  the 
period.  The  other  method  of  scheduling  funds  is  to  input  the  amount  to  be  spent  for 
each  individual  month.  This  approach  requires  the  use  of  the  optional  cards  11,  11a, 
lib,  etc.  Note,  however,  that  if  individual  monthly  amounts  are  to  be  used,  the  dollar 
value  on  card  10  must  be  zero  and  there  must  be  enough  cards  11,  11a,  lib,  etc.  to 
include  the  amount  for  each  month  indicated  on  the  card  10. 

Table  2-3  is  an  outline  of  a  data  deck  showing  the  order  and  required  quantify 
for  each  card  listed  in  Table  2-2.  Notice  how  the  values  punched  on  certain  cards 
determine  how  many  of  another  type  of  card  must  be  input.  Appendix  r*  is  a  listing  of 
the  data  card  deck  used  to  generate  Fig.  1-7  through  1-9. 


TABLE  2-3 

ORDER  AND  NUMBLR  OF  REQUIRED  INPUT  CARDS 


Card  No.  from 
Table  2-2 


2 

3 

4 

5 

6 

7 

8 

9 

;  0 
11* 


9 

10 

11* 


1 


6  to  11 
4  to  11 


Required  No. 
of  Cards 


NC 

1 

1 

1 

1 

1 

1 


Nj  Sets 


Card  Description 


a 


Number  of  categories,  Nc 
Category  titles 

Number  of  major  activities,  N, 

Major  activity  title 

Number  of  subactivities,  Ns 

Subactivity  title 

Costs  allocation  card 

Number  of  line-items  Nj  in  this 
subactivity 


Line  item  description  and  fund¬ 
ing  schedule 


repeated  Ng  times 

repeated  Na  times,  including 
required  subactivity  cycles 


♦Optional. 
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2.3.3  Additional  Information 

2.3.3. 1  Program  limitation 

The  September  1S68  version  of  this  program  will  accept  up  to  27  categories. 

If  a  value  over  27  is  punched  on  card  1  the  result  will  be  a  bad  program  run  and  probably 
an  a»>ort. 

2.3.3. 2  Error  Messages,  Aborts  and  Recovery 

There  are  no  programmed  error  messages  or  aborts.  The  only  logical  abort 
occurs  if  the  data  cards  are  mispunched  or  the  data  deck  is  improperly  sequenced. 

These  errors  result  in  a  normal  FORTRAN  sysb  ,  abort. 

There  are  no  recovery  points  built  into  the  program.  If  errors  do  occur,  the 
program  and  data  should  be  completely  re-run. 

2.3.3.3  Equipment  R<  ’ ' red  and  Running  Time 

The  program  requires  a  central  processor,  a  card  reader  and  an  output  printer. 

The  program  processes  the  input  data  essentially  as  fast  as  it  is  read  and  is  therefore 
limited  by  the  speed  of  the  output.  Since  there  are  two  pages  of  output  per  subactivity, 
a  rough  estimate  of  the  running  time,  in  seconds,  is  6  times  the  total  number  of  sub¬ 
activities  specified. 

Section  3.3  presents  additional  details  on  the  program,  primarily  for  a  maintenance 
programmer. 
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3J _ M/  TENANCE  PROGRAMMER  MANUAL 

3.1  integrated  Buoy  Deployment  Cost  Model* 

3.1.1  Introduction 

The  purpose  of  the  buoy  deployment  program  is  to  compute  the  distance,  time 
and  cost  required  to  deploy  a  given  set  of  buoys  from  a  port  and  depot.  A  great  circle 
subroutine  computes  the  distance  between  the  given  latitude-longitude  points.  The  pro¬ 
gram  computes  the  time  required  to  travel  this  distance  for  the  ship  speeds  that  are 
specified.  From  these  computed  travel  times,  and  other  factors,  various  cost  computa¬ 
tions  are  made  to  determine  the  time  and  total  deployment  costs  for  each  ship  speed 
specified.  A  clock  subroutine  is  used  throughout  to  record  the  beginning  and  ending  date 
for  each  cruise  and  the  date  each  buoy  is  implanted.  Another  subroutine  computes  the 
individual  and  total  system  hardware  cost  for  all  the  buoys  deployed. 

3.1.2  Verbal  Flow 

Figure  3-1  is  a  macro  flow  diagram  of  the  deployment  program  and  should  be 
used  in  conjunction  with  the  verbal  flow  that  follows.  For  greater  program  details,  the 
reader  should  refer  to  the  program  compilation  listing  in  Appendix  F  and  the  micro 
flow  diagrams  in  Apnendix  G.  The  program  source  deck  is  Appendix  H. 

Initial  input  data  are  read  from  the  DEPLOY  card  through  the  COST  card  (see 
Table  2-1).  The  counters  to  be  used  in  subroutine  CLOCK  are  set  to  the  starting  time 
on  the  DEPLOY  card.  A  search  is  made  of  the  ship  operating  cost  table  to  find  the  cost 
values  corresponding  to  size  of  ship  being  used.  All  deployment  counters  and  constants 
are  set  and  an  output  page  is  printed  containing  the  constants  to  be  used. 

BUOY  and  NAVP  cards  containing  latitude -longitude  locations  are  read  and  stored 
in  the  order  in  which  they  are  read.  A  STOP  card  signals  the  end  of  these  input  cards 
which  are  then  sorted  into  the  deployment  order  specified  on  the  ORDER  cards.  Sub¬ 
routine  SUBSNR  is  called  to  compute  the  number  and  cost  of  the  subsurface  sensors 
required  and  the  cost  of  mooring  for  each  buoy  location.  Total  and  average  values  are 
also  computed  for  buoy  hardware  cost,  length  of  mooring  required,  and  subsurface 
sensors  required.  The  data  buoy  hardware  cost  and  deployment  order  page  is  printed 
upon  return  from  SUBSNR. 

♦This  computer  program  was  coded,  checked  out,  and  maintained  by  Bernard  J 
Erickson. 
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Fig.  3  1.  Micro  Flow  Diagram  of  the  Buoy  Deployment  Program  (Sheet 


Micro  Flow  Diagram  of  the  Buoy  Deployment  Program  (Sheet  2  of  2). 


Subroutine  GRTCRL  Is  called  once  to  compute  all  the  required  distances.  A 
distance  is  computed  from  the  port  to  each  buoy  location  and  the  distance  between  suc¬ 
cessive  buoy  location  in  the  order  deployed.  If  the  buoy  depot  and  the  port  are  not  the 
same,  the  distance  between  the  port  and  the  depot  and  from  the  depot  to  the  first  buoy 
deployed  on  a  cruise  is  also  computed. 

The  first  cruise  load  value  is  taken  from  the  LOAD  card  and  cruise  counters  are 
initialized.  The  time  to  deploy  a  buoy  is  the  time  to  travel  to  the  buoy  location  plus  the 
time  at  the  location  to  implant  the  buoy.  A  test  is  made  to  determine  if  the  time  to 
deploy  the  next  buoy  plus  the  time  required  for  the  ship  to  return  to  port  exceeds  the 
desired  number  of  days  at  sea  per  cruise.  If  this  value  is  exceeded,  a  message  is 
printed  out  but  the  deployment  continues.  If  the  time  to  deploy  the  next  buoy  and  return 
to  port  exceeds  the  maximum  number  of  days  at  sea  per  cruise,  a  message  is  printed 
out  to  this  effect  and  all  further  deployment  is  terminated.  Subroutine  CLOCK  is  called 
and  given  the  time  required  to  deploy  the  last  buoy.  If  the  cruise  is  not  completed,  the 
next  buoy  is  deployed  and  the  complete  procedure  is  repeated. 

When  the  last  buoy  for  a  cruise  has  been  deployed,  the  ship  returns  to  port  and 
the  date  is  recorded  by  CLOCK.  The  total  cruise  days,  port  days,  and  cruise  costs  are 
computed.  The  in-port  time  is  recorded  by  CLOCK  and  a  cruise  summary  is  output, 
if  that  option  has  been  set.  If  more  buoys  remain  to  be  deployed,  the  next  load  of  buoys 
is  determined,  completed  cruise  totals  are  saved,  and  the  cruise  counters  set  for  the 
next  cruise.  Program  control  now  goes  back  to  the  deployment  procedure  described  in 
the  previous  paragraph. 

When  all  buovs  have  been  deployed,  appropriate  totals  are  computed.  A  Cruise 
System  Deployment  Summary  Rige  is  printed  that  describes  the  individual  cruises  and 
presents  the  total  deployment  cost  computations.  A  series  of  calculations  are  made  to 
process  the  eight  different  ship  speeds  for  four  different  buoy  implanting  times  and  for 
three  different  base  costs  per  sea-day.  The  results  of  these  computations  are  printed 
on  three  Test  Summary  Pages,  one  for  each  base  cost  used. 

An  option  card  is  read  and  checked  to  determine  if  the  NEXT  ship  is  to  be  used, 
NEW  buoys  are  to  be  deployed  or  if  the  machine  run  is  finished.  If  the  NEXT  ship 
option  is  to  be  exercised,  necessary  SHIP,  LOAD,  NPPC,  and  ORDER  cards  are  read 
and  the  deployment  procedures  are  repeated.  If  NEW  buoys  are  to  be  input,  a  check  is 
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made  to  determine  if  previous  results  arc  to  be  graphed.  If  graph  is  requested,  sub¬ 
routine  GRAPH  is  called  and  selected  computations  are  presented  in  graphical  form 
(for  diagnostic  purposes  only).  Upon  completion  of  GRAPH,  clock  counters  are  set  to 
the  start  time  and  the  program  returns  to  read  a  new  set  of  cards,  starting  with  the  run 
card.  All  tests  and  deployment  procedures  are  repeated  for  the  new  buoy  data  read. 

When  all  input  data  have  been  processed,  a  check  is  made  to  determine  if  the 
last  computed  results  are  to  be  graphed.  If  graph  is  requested,  subroutine  GRAPH  is 
called  as  before.  Upon  completion  of  GRAPH,  subroutine  EXIT  is  called  and  the  machine 
run  is  terminated. 

3,1,3  Deployment  Subroutines 

Subsurface  Sensors  (SUBS NR).  The  call  to  this  subroutine  contains  location, 
depth ,  hardware  unit  costs  and  note  of  whether  the  location  is  for  a  BUOY  or  NAVP 
card.  The  output  of  SIJBSNR  to  the  main  program  is  the  number  of  subsurface  sensor 
packages  required  per  buoy,  the  total  hardware  cost  for  each  buoy,  the  total  number  of 
subsurface  sensors  required  and  the  total  len,.  a  of  mooring  needed  for  all  buoys. 

The  number  of  subsurface  sensors  required  is  determined  by  comparing  the  buoy 
depth,  in  feet,  with  the  depths  listed  in  Table  3-1,  A  search  is  made  through  Table  3-1 
for  each  buoy  location  depth,  until  the  depth  equals  one  of  ie  levels  or  falls  between 
two  adjacent  levels.  If  the  depth  equals  a  level  exactly,  the  number  of  sensors  required 
is  equal  to  the  level  number  given  in  Table  3-1.  If  the  depth  falls  between  two  levels, 
the  number  of  sensors  is  equal  to  the  lower  level  number  if  the  difference  between  the 
depth  and  the  lower  level  is  equal  to  or  greater  than  0.3  of  the  difference  between  the 
two  adjacent  levels.  If  the  depth  exceeds  level  20,  (1(5,405  it)  the  number  of  subsurface 
sensors  is  set  at  20. 

The  cost  of  subsurface  sensors  per  location  is  the  number  required  times  the 
unit  cost  of  a  sensor.  Cost  of  mooring  is  the  location  depth  times  the  cost  of  mooring 
times  the  mooring  scope.  Total  buoy  hardware  cost  ie  basic  buoy  cost  plus  the  cost  of 
the  sensors  and  the  cost  of  the  mooring.  Total  hardware  cost  for  all  buoys  being 
deployed  is  the  sum  of  the  individual  buoy  costs. 

If  the  latitude-longitude  location  is  for  a  NAVP  card,  the  above  procedures  are 


skipped  and  the  next  input  location  is  tested  until  another  BUOY  card  is  found  or  the 
complete  list  of  inputs  has  been  tested. 


TABLE  3-1 

DEPTHS  AT  WHICH  SUBSURFACE  SENSORS 
ARE  REQUIRED 


Level 

no. 

Depth 

ft 

Level 

no. 

Depth 

ft 

1 

0 

11 

1312 

2 

33 

12 

1641 

3 

66 

13 

1969 

4 

98 

14 

2625 

5 

164 

15 

3281 

6 

246 

16 

4922 

7 

328 

17 

6562 

8 

492 

18 

9843 

9 

656 

19 

13124 

10 

984 

20 

16405 

Date-Time  Clock  (CLOCK).  Subroutine  CLOCK  receives  a  time  input  from  the 
main  program  which  may  be  in  hours,  days  or  months.  CLOCK  maintains  a  24-hour 
day  counter,  30-day  month  counter,  and  a  12-month  year  counter.  CLOCK  is  set  with 
the  initial  starting  deployment  hour,  day,  month,  year  obtained  from  the  DEPLOY  card. 

When  the  hour  counter  equals  24,  hour  -  0  and  day  day  +  1.  When  the  day 
counter  equals  31,  day  =  1  and  month  =  month  +  1.  When  the  month  counter  equals 
13,  month  =  1  and  year  -  year  +  1.  A  set  of  calendar  month  names  are  read  in  to 
convert  the  month  value  into  JAN,  FEB,  etc.  for  printed  output. 

An  option  to  accumulate  total  days  is  available  in  the  CLOCK  subroutine  but  is 
not  used  since  total  days  are  maintained  in  the  main  deployment. 

Great  Circle  (GRTCRL).  Subroutine  GRTCRL  calculates  the  great  circle 
distance  between  points  on  the  surface  of  the  earth.  These  points  are  defined  by  their 
latitude  and  longitude  given  to  the  nearest  tenth  of  a  degree.  Prior  to  calling  GRTCRL, 
however,  all  south  latitudes  and  west  ,  ngitudes  are  converted  to  negative  values  for 
computational  ease  and  consistency.  Also,  degrees  and  tenths  are  converted  to  radians 
before  any  computations  are  made. 
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The  great  circle  distance  between  two  locations  is  computed  by: 


cos  a  (sin  b  x  sin  c)  •+  (cos  b  y  cos  c  y  cos  A) 


(3-D 


where  a  is  the  resulting  great  circle  arc,  b  and  c  are  the  latitudes  "f  the  two  irout 
locations  and  A  is  the  absolute  value  of  the  smallest  difference  in  longitude  between 
the  two  points.  The  arctangent  function  is  used  to  convert  (cos  a)  into  an  angle  in 
radians  by: 


-1  /  2 

angle  tan  [  1  -  (cos  a)  }  /cos  a 


(3-2) 


The  angle  is  converted  from  radians  to  degrees  and  multiplied  bv  60.11031  to  obtain 
distance  in  International  Nautical  Miles.  The  output  of  GRTCRL  is  an  array  of  port- 
to-buov  and  buov-to-buov  distances  for  all  points  of  interest. 

GRAPH  Diagnostic  Subroutine.  This  subroutine  was  incorporated  into  the  deploy¬ 
ment  program  to  aid  in  checking  for  input  errors.  The  subroutine  was  never  fully 
checked  out  and  it  is  not  to  be  used  for  production  runs,  although  the  call  to  GRAPH 
and  a  dummy  subroutine  are  part  of  the  final  program.  This  paragraph  is  to 
inform  the  maintenance  programmer  of  this  subroutine's  existence  in  the  program, 
however,  development  or  use  of  this  subroutine  must  be  the  complete  responsibility  of 
the  maintenance  programmer. 


3,1,4  Input  Card  Format  Statements 

Table  3-2  is  a  list  of  the  FORTRAN  format  statements  that  are  used  to  read  in 
the  various  data  cards  for  the  deployment  program.  A  careful  check  of  these  formats 
with  the  punching  instructions  given  in  Section  2.1.1  will  show  there  are  additional 
items  read  from  the  run  tun  ihat  are  not  included  in  the  card  or  program  description. 
These  additional  inputs  were  used  during  program  development  to  produce  summary 
results  that  could  be  input  to  subroutine  GRAPH.  This  feature  was  considered  to  be 
only  a  developmental  function  and  was  not  intended  for  routine  use.  However,  it  vas 
not  removed  from  the  program  and  could  be  refined  by  a  maintenance  programmer  if 
there  is  a  need  for  such  summary  output. 


TABLE  3-2 

DEPLOYMENT  INPUT  CARDS  FORTRAN  FORMAT  STATEMENTS 


Card  Name 

Format  Statement 

DEPLOY 

16X,  12,  A4,  13,  4X,  12,  23X,  413 

Alpha 

12A4,  2X,  5A1,  2X,  4A4 

SPCST 

8(5X,  F5.1,  5  (F3.0,  F5.0,  F6.2)] 

Run 

213,  A4,  13,  7X,  213,  9F5.1,  IX,  811 

Heading 

2  (20A4) 

PORT 

6X,  13,  5X.  3A4,  F6.1,  Al,  F6.1,  Al  3F3.0 

DEPOT 

6X,  13,  5X,  3A4,  F6.1,  Al,  F6.1,  Al 

SHIP 

8X,  3A4,  13,  8X,  4F3.0,  3F5.2,  3F6.0 

COST 

6X,  F6.0,  2X,  F5.0,  2X,  F5.0  2X,  F5.2 

BUOY 

A4,  IX,  A4,  11X,  F6.1,  Al,  F6.1,  Al,  16.  Al  F7.0 

NAVP 

LOAD  (1) 

4X,  2513 

(2) 

2613 

NPPC  (I) 

4X,  2513 

(2) 

4X,  2513 

STOP 

A  4 

ORDER 

5X,  2513 

NEXT 

A  4 

NEW 

A  4 

THE  END 

A4 

>  ..  ...  ■  - -  ■  ,,  ..  ..  ,  ,  . . —  - - ■—  - - J 

3 . 2  P r ocurement,  Maintenance,  Replacement-Cost  Model  Computer  Program* 


3.2.1  Program  Flow 

The  logic  for  this  program  is  shown  in  Fig.  3-2  and  in  the  compilation  listing 
presented  as  Appendix  I.  After  the  identification  and  control  cards  have  been  read, 
the  program  builds  an  array  of  the  input  component  {item)  cards.  When  all  of  these 
have  been  read,  the  costs  and  numbers  are  computed  for  Eqs.(2-2)  to  (2-5).  Results  are 
output,  the  option  card  is  read  and  control  goes  to  the  appropriate  part  of  program.  If 
the  item  cards  are  to  be  changed,  the  previously  stored  array  is  modified  according  to 
the  new  input  cards.  When  all  changes  have  been  made,  the  new  values  are  computed 
and  the  next  option  card  is  read. 

There  are  no  subroutines  in  this  program. 

The  source  deck  for  this  program  is  presented  as  Appendix  J. 

3.2.2  Format  Statements 

The  FORTRAN'  statements  used  to  read  each  input  card  is  shown  in  Table  3-3. 

The  card  numbers  in  Table  3-3  are  the  same  as  those  used  in  Section  2.2.2.  It  mav  be 
noted  that  any  set  of  input  control  characters  mav  be  input  as  long  as  they  are  also 
used  on  the  option  cards.  A  match  for  card  THK  KM)  card,  is  not  input;  the  end 
is  assumed  if  the  control  characters  do  not  match  with  any  of  the  three  input  words  on 
card  1 . 

3.3  TDP  10-year  Financial  Flan  Pr ogram  * **  * 

3  51, 1  Program  Description 

This  program  accents  a  card  deck  describing  line  items  and  their  funding 
schedule  from  a  TDP.  Input  card  information  is  cuTic.al  and  can  be  easily  changed  in 
response  to  different  TOP  strategies. 

The  flow  diagram  for  this  program  is  shown  in  Fig.  3-3.  A  compilation  listing 
is  presented  as  Appendix  K  and  the  program  source  cards  as  Appendix  I,. 

After  the  category  title  cards  have  boon  stored,  the  program  reads  ;uid  processes 
the  data  cards  in  cedes .  The  required  number  of  inputs  wi'hin  ;>  processing  cycle  is 
read  from  a  data  card  receding  the'  cvele  of  data,  t  hie  card  tell*;  how  m.uiv  major 

*This  program  was  taxied  and  devclo|xai  b\  Bernard  J.  Erickson. 

**Thi  program  was  coded  and  maintained  in  Edward  R.  Swedon. 
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Diagram  for  the  Procurement,  Maintenance  and  Replacement 


Card  Its? 


3-2.  Flow  Diagram  for  the  Procurement,  Maintenance  and  Replacement  Program  (Sheet  2  of  2). 


TABLE  3-3 

FORTRAN  INPUT  FORMAT  STATEMENTS  FOR  THE 
PROCUREMENT,  MAINTENANCE,  REPLACEMENT-COST  PROGRAM 


— 

Card 

Format  Statement 

1 

3A4 

2 

13X,  13,  26X,  F3.1 

3 

5A4 

4  and  5 

I6A4 

6 

4A4,  4X,  F4.0,  F5.0,  2X,  F8.0,  2X,  F6.0 

7 

A4 

8a 

A4 

8b 

A4 

8c 

A4 

9 

12,  2613/2413 

activity  cycles  there  are.  Another  input  gives  the  number  of  line  items  within  a  sub¬ 
activity.  Thus,  It  is  easy  to  see  how  the  program  sets  up  the  necessary  loops  to  read 
in  all  the  input  data. 

The  FORTRAN  format  statements  used  to  read  the  various  card  inputs  are 
presented  in  Table  3-4. 

Subroutine  CMPBAR  is  a  machine  language  subroutine  used  to  prepare  a  bar 
graph  for  the  funds  for  each  quarter  or  for  the  year.  The  main  program  determines 
the  appropriate  scale  to  show  most  clearly  the  totals  in  the  space  allowed.  The  sub¬ 
routine  processes  the  data  for  the  four  quarters  per  subroutine  entry.  The  calling 
sequence  arguments  to  the  subroutine  are  IQTR,  NSCL  and  BAR,  IQTR  is  the  array  of 
four  quarterly  totals  and  NSCL  is  the  necessary  scaling  information.  The  subroutine 
determines  the  number  of  characters  and  blanks  to  represent  the  total  for  each  quarter 
and  prepares  an  appropriate  entry  in  the  return  data  array  BAR.  The  subroutine 
exits  when  the  array  BAR  is  completed;  this  ;\rray,  as  a  bar  graph,  is  subsequently 
written  with  the  other  Information  for  the  quarter  with  an  A  format  statement. 

The  FORTRAN  read  input  card  format  statements  are  listed  in  Table  3-4. 


60 


Fig.  3-3.  Flow  Diagram  tor  the  10-Year  TDP  Financial  Plan  Program  (Sheet  1  of  2). 


VIA 


TABLE  3-4 

FORTRAN  INPUT  FORMAT  STATEMENTS  FOR  THE 
TDP  10-YEAR  FINANCIAL  PLAN  PROGRAM 


Card 

Format  Statement 

1 

215 

2 

20A4 

3 

15 

4 

20  A4 

5 

15 

6 

20  A4 

7 

4012 

8 

15 

9 

10A4 

10 

215,  F12.0 

11  1 

11a  l 
lib  / 

6F12.0 

etc.  J 

3.3.2  Possible  Program  Modifications 

The  program  is  set  to  assign  input  month  1  the  output  date  of  month  1,  1969. 
This  date  occurs  because  item  NR  in  the  program  is  set  to  1968.  Should  a  different 
or  variable  date  be  needed  for  output,  the  programmer  can  change  the  value  of  NR  or 
make  it  an  input  Stern  if  desired. 

To  allow  the  program  to  accept  over  27  input  categories  it  would  be  necessary 
to  change  the  27  in  the  DIMENSION  statements  to  the  desired  new  value. 

3.4  The  Buoy  Components  Characteristics  Data  File 
3.4.1  Data  Card  Deck 

The  data  collected  on  buoy  components  have  been  formatted  and  punched  onto 
cards  and  these  cards  read  onto  magnetic  tape.  The  components  defined,  the  number 
used  to  identify  the  component  on  the  cards  and  tape,  and  the  number  of  entries  for 
each  component  are  listed  in  Table  3-5.  For  all  of  these  components,  there  are 
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TABLE  3-5 

BUOY  COMPONENT  NUMBERS 


Component 

number 

Entries 

Component 

name 

01 

37 

Hull,  surface 

22 

Hull,  subsurface 

03 

43 

Mooring,  main 

04 

46 

Power  systems,  battery 

05 

28 

Telemetry 

06 

15 

Interrogation 

07 

33 

Data  storage 

08 

25 

Sensor  scanner 

09 

16 

Data  processox 

10 

27 

Current  velocity  sensor 

11 

24 

Wind  velocity  sensor 

12 

20 

Air  temperature  sensor 

13 

36 

Water  temperature  sensor 

14 

4 

Acoustic  transponder 

15 

2 

Mooring  depth  control  equipment 

16 

14 

Acoustic  release  sensor 

17 

15 

Atmospheric  pressure  sensor 

18 

3 

Solar  radiation  sensor 

19 

1 

Precipitation  sensor 

20 

2 

Dew  point  sensor 

21 

7 

Salinity /conductivity  sensor 

22 

2 

Magnetic  sensor 

23 

18 

Depth  sensor 

24 

0 

Azimuth  sensor 

25 

3 

Acoustic  sensor 

26 

1 

Vibration  sensor 

27 

5 

Pitch  and  roll  sensor 

28 

4 

Acceleration  sensor 

29 

6 

Tensiometer  sensor 

30 

41 

Time  control  equipment 

31 

43 

Mooring,  tether 

32 

46 

Power  t /stems,  other 

84  characteristics  of  possible  interest  to  the  user  and  six  card  fields  used  to  further 
describe  the  card  and  tape  data.  Obviously,  only  a  few  of  the  84  user-oriented 
characteristics  apply  to  each  component;  however,  only  three  are  common  to  all 
components.  \  pseudo  32  x  SO  matrix  is  maintained  in  which  to  place  those  data  that 
are  available. 

The  punched  card  deck  requires  six  consecutive  cards  to  define  all  of  the  90 
possible  characteristics  and  data  identification  card  fields.  Table  3-6  presents  the 
card  and  column  used  for  each  of  these  fields.  The  complete  data  card  deck  of  com¬ 
ponent  and  characteristics  is  presented  as  Appendix  M. 

3.4.2  Card-to-Tape  Program 

A  card-image  magnetic  tape  of  the  component  data  was  prepared  that  could  be 
used  as  the  starting  point  for  further  development  of  a  data  file  and  the  processing  of 
such  data.  Since  all  components  require  less  than  the  six  full  cards  to  describe  their 
characteristics,  the  data  on  tape  is  one  or  two  records  per  item.  Record  one  is  the 
data  on  cards  1  to  3;  a  second  record  was  written  if  there  are  any  data  for  the 
component  on  cards  4,  5  or  6.  Thus,  the  number  of  cards  per  component  (card  1, 
column  14)  also  is  the  indicator  for  the  number  of  consecutive  records  on  tape  to 
describe  the  component  as  follows: 

Column  14  No.  of  Records  on  Tape 

1  to  3  1 

4  to  6  2 

The  flow  diagram  for  the  program  to  write  the  card  data  on  tape  is  presented  as 
Fig.  3-4.  A  compilation  listing  of  this  program  is  Appendix  N  and  the  program  source 
cards  are  Appendix  O.  The  only  input  control  to  this  program  is  a  card  at  the  end  of 
the  component  data  deck  to  signal  the  end  of  data.  This  card  has  the  format 
Columns  Contents 

10-  13  9999 

14  0 

and  is  written  as  the  last  3-card  record  on  the  data  tape. 
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TABLE  3-6 

BUOY  COMPONENT  CHARACTERISTIC  DATA  FIELDS 


Columns 

Data 

Card  1 

1-2* 

Component  number 

3 

blank 

4-5 

Item  number  within  the  component 

6-9 

Buoy  identification  number 

10-13* 

Year  and  month  item  entered  into  the  data  file 

14* 

Number  of  punched  cards  required  to  include  all 
characteristics  pertinent  to  the  component 

15-20 

blank 

21-24 

Manufacturer,  left  adjusted 

25-36 

Model  number 

37-40 

Cost,  dollars 

45-48 

Reliability 

49-58 

Type,  left  adjusted 

59-63 

Range, low 

64-71 

Range,  high 

72-7G 

Accuracy 

79-80 

blank 

Card  2 

1-10 

(Xitput  characteristics,  left  adjusted 

11-21 

Size 

22-23 

Weight 

29-34 

Diameter 

35-40 

Length 

41-44 

Height 

45-48 

Width 

49-58 

Depth  Limits 

59-62 

Survivability 

63-66 

Construction,  left  adjusted 

♦Data  processed  as  an  I  data  field,  all  others  are  processed  as  A  data  fields. 
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TABLE  3-6  (Continued) 


Columns 

Data 

Card  2 

67-70 

Material 

(Cont.) 

71-80 

Capacity 

Card  3 

1-10 

Code  type,  left  adjusted 

11-16 

Accuracy,  speed 

17-20 

Accuracy,  direction 

21-26 

Type,  speed 

27-32 

Type,  direction,  left  adjusted 

33-42 

Output,  speed,  left  adjusted 

43-52 

Output,  direction,  left  adjusted 

53-58 

Power  requirements 

59-62 

Biological  immunity 

63-69 

Breaking  strength 

70-73 

Buoyancy  material,  left  adjusted 

74-77 

Carrier  frequency,  left  adjusted 

78-80 

Direction  reference,  left  adjusted 

Card  4 

1-7 

Displacement 

8-11 

Electrical  integrity 

12-17 

F requency 

18-22 

lateral  displacement 

22-25 

Medium,  left  adjusted 

26-29 

Resistance  to  corrosion,  left  adjusted 

30-32 

Corrosion  protection  below,  left  adjusted 

33-35 

Stretch  to  break 

3^**1 

Time  Constant 

44-48 

Scope 

49-55 

Buoyancy 

56-58 

Corrosion  protection  above 

59-63 

Power  output 

64-66 

Anchor  release  tyes-not,  left  adjusted 

TABLE  3-8  (Continued) 


Card  4 

67-70 

Anthor  type,  left  adjusted 

(Cont.) 

71-75 

Anchor  weight,  pounds 

76-80 

Anchor  cost,  dollars 

Card  5 

1-4 

Anchor  chain 

5-7 

Antenna 

8-11 

Average  time,  speed 

12-15 

Average  time,  direction 

16-18 

Auxiliary  floats 

19-23 

Ballast  material,  left  adjusted 

24-30 

Ballast  '.veight 

31-33 

Modulation  type,  left  adjusted 

34-39 

Band  width 

40-44 

Capacity  A/H 

45-51 

Charging  system,  left  adjusted 

52-55 

Efficiency 

56-63 

Data  rate 

64-67 

Draft 

68-73 

Fuel,  left  adjusted 

74-77 

Interrogation  security 

78-80 

Mast  height 

Card  6 

1-3 

Mast  diameter 

4-6 

Mooring  depth  control 

7-9 

Redundancy,  left  adjusted 

10-13 

Storage  code,  left  adjusted 

14-21 

Storage  type,  left  adjusted 

22-26 

Reel  capacity 

07  _ 

Sampling  rate 

35-42 

Scan  rate 

43-45 

Static  stability  angle 

68 


TABLE  3-6  (Continued) 


Columns 

Data 

Card  6 

46-48 

Swivels,  left  adjusted 

(Cont.) 

49-54 

Total  mooring  cost 

55-59 

Transient  interval 

60-64 

Transient  duration 

65-74 

Powe  r 

75-80 

Function 

Fig.  3-4.  Flow  Diagram  of  the  Data  File  Card-to-Tape  Program. 


The  read  and  write  format  statements  for  the  card  data  can  be  determined  from 
Table  3-5.  Fields  read  and  written  as  integers  are  indicated  by  an  asteris.^  all  other 
fields  are  treated  as  alphanumerics. 

3.J  3  Data  File  Retrieval 

When  the  buoy  component  data  described  in  the  previous  section  are  to  be  used 
for  further  automatic  data  processing,  it  will  be  desirable  to  have  a  data  file  retrieval 
program.  This  program  would  be  able  to  extract  from  the  data  file  exactly  those 
components,  or  group  of  components,  and  their  characteristics  that  are  required  for 
further  processing.  Since  the  additional  ADP  work  with  these  data  could  not  be  adequately 
outlined  at  this  time,  it  was  not  desirable  to  develop  such  a  retrieval  program.  However, 
in  order  to  verify  the  results  of  the  card-to-tape  process,  and  to  document  the  contents 
of  the  tape  data  file,  a  simple  retrieval  program  was  prepared.  This  program  operates 
as  shown  in  the  flow  diagram  in  Fig.  3-5.  The  compilation  listing  for  this  program  is 
presented  in  Appendix  P  and  the  source  cards  as  Appendix  Q.  The  results  of  running 
this  program  against  the  data  file  are  presented  in  Appendix  A. 


APPENDIX  A 
LISTING  OF 

THE  BUOY  COMPONENT  DATA  FILE  TAPE 


(Limited  distribution  of  this  Appendix  is  under  separate  cover) 


i 

I 

1 


APPENDIX  B 

REFORMATTED  LISTING  OF 
THE  FNWC  DEPTH  DATA 


| 

i 

5 


(Limited  distribution  of  this  Appendix  is  under  separate  cove 
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APPENDIX  C 

Bl'OV  DEPLOYMENT  MODEL  SAMPLE 
INPUT  DATA  DECK 


C-l 


CARO  COLUMNS 

1  2  3  4  5  6  7  8 

J 234 367890 1 23AS67890 1 23456 7890 1234 56 7890  1 234567890 i 234  567890 1234567BR0 12 34  567890 

✓/  exec 

DEPLOY  STARTING  I  JAN  69  AT  0800  HOURS* IMPLANT  INCH  .  0  12  6  6 

JAN  PCS  MAR  A  .JR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  OEC  NEWS*  STOPNEXTNE*  N&VP 


COST 

9.0 

4 

246 

2.19 

6 

306 

2.75 

8 

445 

2.75 

10 

600 

5.78 

12 

600 

5.78 

COST 

12.0 

4 

246 

2.  19 

6 

306 

2.75 

8 

445 

2.75 

1  0 

600 

5.78 

12 

600 

5.78 

COST 

15.0 

4 

246 

2.27 

6 

306 

3.68 

8 

445 

3.68 

1  0 

600 

5.78 

12 

600 

5.78 

COST 

38.0 

4 

306 

4.38 

6 

306 

4.38 

8 

600 

7.  0  t 

10 

600 

7.01 

12 

600 

7.01 

C05T 

21.0 

4 

515 

7.51 

6 

730 

1  1  .27 

8 

780 

1  1  .27 

10 

780 

1  1  .27 

12 

780 

1  1  .27 

COST 

24.0 

4 

980 

16.43 

6 

980 

16.43 

8 

980 

16.43 

1  0 

980 

16.43 

12 

980 

16.43 

COST 

27.0 

4 

1200 

23.37 

6 

1200 

23.37 

8 

1200 

23.37 

10 

1200 

23.37 

12 

1200 

23.37 

COST 

30.0 

4 

1400 

30.00 

6 

1400 

30.00 

8 

1400 

30.00 

1  0 

1400 

30.00 

12 

1  400 

30.  00 

110  4  OCT  68 

WEST  PACIFIC  MD7  FOR  THE  375  TOTAL  8u0v  LOCATIONS  MAP 
INCLUDES  NEW  SHIP  SEA-OAv  AND  PORT-DAV  COST  computations 

PORT  |6  HONOLULU.  HA  21. 3N  157. BV 

DEPOT  16  HONOLULU.  HA  2 1 . 3N  157. 8W 

SHIP  1  12 

LOAD  10  8  12  12 

r«a*>c  2 

OROER  37  36  31  30  03  06  33  34  35  44  08  05  45  04  45  07  II  28  17  39  38  10  16  10  09 

OPOER  13  14  15  24  26  32  40  25  29  23  22  21  1 9  20  1 2  02  0 1  27  4 1 

COST 


BUOY 

WP  1 

375 

BUOY 

00 

.IN 

165.5E 

1  6404 

BUOY 

VP  2 

375 

BUOY 

00 

•  IN 

154. BE 

8202 

BUOY 

VP  3 

375 

BUOY 

50 

.ON 

166.0E 

18045 

BUOY 

tfP  4 

375 

BUOY 

40 

•  ON 

1 39. OE 

3280 

8U0V 

VP  5 

375 

BUOY 

40 

•  ON 

153. 5E 

14700 

BUOY 

VP  6 

375 

BUOY 

41 

•  5N 

1 67 . OE 

19685 

BUOY 

WP  7 

375 

BUOY 

33 

.ON 

143. 2E 

22966 

BUOY 

VP  8 

375 

BUOY 

36 

.  7N 

158. 8E 

12000 

BUOY 

VP  9 

375 

BUOY 

30 

•  ON 

126.4E 

656 

BUOY 

iP  1  0 

3  75 

BUOY 

27 

.ON 

1  35 . OE 

1  4764 

BUOY 

WP1  1 

375 

BUOY 

30 

•  ON 

155. 5E 

19029 

BUOY 

VP  1  2 

375 

BUOY 

00 

•  IN 

144.25 

13123 

BUOY 

vPl  3 

375 

8U0Y 

20 

.ON 

1 16. OE 

3280 

BUOY 

VP  1  4 

375 

BUOY 

20 

.ON 

126. YE 

1  6404 

BUOY 

VP  1  5 

375 

BuOv 

20 

•  ON 

1 37. OE 

I640« 

BUOY 

iP  1  6 

375 

BUOY 

23 

•  ON 

146, OE 

l  9685 

BUOY 

»P|7 

375 

BUOY 

23 

•  ON 

I 71 .OE 

19200 

BUOY 

Va  1  8 

375 

BUOY 

20 

•  ON 

15B.8E 

1  9685 

BUOY 

VP  1  9 

375 

BUOY 

00 

.  !  N 

123.2E 

1312 

■UOY 

*p?0 

375 

BUOY 

00 

.  IN 

1 34. OE 

14  108 

BUOY 

WP21 

375 

BUOY 

lo 

•  ON 

1  1  6 . 5E 

492 

BUOY 

•P?2 

375 

BUOY 

10 

.ON 

127. OE 

22966 

BUOY 

»*P?3 

375 

BUOY 

1  0 

.ON 

137. 7E 

1  6404 

BUOY 

**P?4 

375 

BuOv 

1  4 

.  ON 

153. OE 

1  968" 

BUOY 

MP25 

3  75 

BUOY 

to 

•  ON 

158. 3E 

1  6045 

BUOY 

•P26 

375 

BuOv 

15 

•  ON 

1 70. OE 

1  62  00 

BUOY 

»P?7 

375 

Buoy 

00 

.  IN 

1 76, oE 

1  3800 

BUOY 

•p?e 

375 

buoy 

25 

•  ON 

I 65 . OE 

1  9685 

BUOY 

»P?Q 

375 

buoy 

1  1 

•  ON 

145. OE 

1  50  0O 

BUO  v 

FP  1 

37* 

BUOY 

.ON 

18". OM 

6561 

BUOY 

•P  ? 

3  75 

BUOY 

50 

.ON 

180. ow 

?  1  000 

BUOY 

CP!  2 

375 

BUOY 

1  0 

.ON 

1 79. OE 

14  764 

BUOY 

EP  4 

375 

BuOv 

40 

•  ON 

1 BO.OW 

1  8043 

BUOY 

fP  8 

375 

9U0Y 

3? 

•  «N 

1 77. 5E 

1  6404 

03 


CABO  COLUMNS 

1  2  3  «  S  6  7  8 

1 23*367890 1 23*367890 1 23*367890 ! 23*367890 1 23*367890 1 23*367890123*367890 1 23*367890 


BUOY 

EP  9 

373 

BUOY 

3C»0N 

1 69.6M 

16800 

BUOY 

EP  3 

373 

BUOY 

40.  ON 

163.09 

180*5 

BUOY 

EPlO 

375 

BUOY 

30.  ON 

161 .29 

1 8043 

BUOY 

EP  1  3 

375 

BUOY 

20. ON 

180.09 

14764 

BUOY 

EPl* 

373 

BUOY 

20. ON 

!  .59 

16404 

BUOY 

EP19 

373 

BUOY 

10.CN 

170. B9 

16*0* 

BUOY 

EP28 

375 

BUOY 

00.  IN 

173.79 

16404 

BUOY 

EP20 

375 

BUOY 

:o.  on 

160.49 

16*0* 

BUOY 

EPl  5 

373 

BUOY 

17. ON 

160.39 

16404 

BUOY 

EP33 

375 

BUOY 

2*.  ON 

164.09 

1*764 

N*VP 

NV43 

41  .5N 

143. OE 

STOP 

BUOY 

CAPDS 

FNO  OF  TEST  BUN  DAT* 


04 


>-  ,-A.rvr-. 


APPENDIX  D 

PROCUREMENT,  MAINTENANCE  AND  REPLACEMENT  - 
COST  MODEL  SAMPLE  IN  PI'  L  DATA  DECK 


CA*D  COLUMNS 

1  2  3  *  S  6  7  a 

1  23*567890 1 23*567890 1 23*567890 1 23*567090 1 23*567890 1 23*567890 1 23*567890  1  23*567690 

//  EXCC 
stoprecycomp 

REPLACEMENTS  1  BUOY  LIFETIME  FACTOR  ■  1*0 
RUN  I  20  JUN  68 

TEST  WITH  LIFETIME  FACTORS  FROM  0.70  TO  1.30 
DATA  FROM  OWN  51  DEPTH 

*0*  otscus  hull 

MOORING/! 00  FT  165 

*0*  POWER  SYSTEM 
DATA  STORAGE 
DATA  PROC.-SCAN. 

TIME  CONTROL 
BUOY  TELEMETRY 
S/S  SENSOR  PKG  20 

AMBIENT  NOISE  2 

AMBIENT  LIGHT  2 

TRANSPARENCY  SEN  2 

WAVE  SENSOR 
ATMOS  PRESS  SNSR 
AIR  TEMP  SENSOR 
DEW  POINT  SENSOR 
WINO  VELCTY  SNSR 
PRECIP  RATE  SNSR 
INSOLATION  SENSR 
ATMOS  ELEC  SNSR 
fuel  Supply 
MOORING  TENSION 
HULL  TEMP 
BILGE  WATER  LVL 
MAG  HEADING 
ANCHOR  RELEASE 
ANCHR, CHAIN.  ETC 
NAV  RADIO  BEACON 
NAV  LIGHT/HORN 
STOP  COMPONENT  CAROS 
RECYCLE  NEW  LIFETIME  FCTR 

REPLACEMENTS  1  BUOY  LIFETIME  FACTOR  ■  0.7 
RUN  2  20  JUN  68 

LIFETIME  FACTOR  DECREASED  30  PCNT 
DATA  FROM  DWN  51  DEPTH  ■  5000  M 
RECYCLE  NEW  LIFETIME  FCTR 

REPLACEMENTS  I  BUOY  LIFETIME  FACTOR  ■  1.3 
RUN  3  20  JUN  68 

LIFETIME  FACTOR  INCREASED  30  PCNT 
DATA  FROM  OWN  51  DEPTH  ■  5000  M 
COMPONENT  CHANGES  FOR  S/S.  MOORING  RECYCLE 
2  2  8 

MOORING/ I 00  FT  20  l  175 

S/S  SENSOR  PKG  13  6  7000 

REPLACEMENTS  l  BUOY  LIFETIME  FACTOR  «  1.0 
RUN  A  20  JUN  68 

TFST  WITH  LIFETIME  FACTOR  •  1.0  ANO  COMPONENT  COST  CHANGES 
DAT  A  FROM  OWN  51  OEPTH  *  5000  8 
RECYCLE  NEW  LIFETIME  FCTR 

REPLACEMENTS  1  BUOY  LIFETIME  FACTOR  ■  0.7 
RUN  5  20  *>JN  68 


■  5000  M 
20 

1 
5 

3 

4 

5 
5 
3 
3 
3 
3 
5 
5 
5 
3 

2 
5 
5 
5 
5 
3 

5 
5 

5 
3 
1 

5 
5 


80000 

175 

lOOOO 

10000 

15000 

1000 

15000 

7000 

1000 

1700 

1100 

6250 

500 

*00 

1300 

600 

500 

500 

1000 

200 

son 

100 

50 

300 

2500 

1000 

5000 

500 


CARO  COLUMNS 

1  *  3  «  S  a  7  . 

1 £349*7890 1 134M7N0 1 £94567890 1 IMM7M0I  tUMTIfg  t  £34967890 1 234567890  *  £34967890 

LIFETIME  FACTO*  OECRCASEO  30  PCNT 
DATA  FROM  OWN  81  DEPTH  ■  9000  M 
RECYCLE  NEW  LIFETIME  FCTR 

REPLACEMENTS  I  BUOY  LIFETIME  FACTOR  -  1.3 
RUN  6  £0  JUN  68 

LIFETIME  FACTOR  INCREASED  30  PCNT 
OATA  FROM  OWN  SI  DEPTH  -  5000  M 
THE  ENO 
/• 


D-4 


wamr&vsr. 


APPENDIX  E 

10-YEAR  TDP  FINANCIAL  PLAN  PROGRAM 
SAMPLE  INPUT  DATA  DECK 


E- 


CARO  COLUMNS 

I  23456-90  12345*7890  !  234567890  !  234567890  1  234567890 1234567890  1  234567890  1  234567890 

'/■  EXEC 
26  1 


TOTAL  COST 

TOTAL  MANAGEMENT  COST 

proj  man  o ff ice 

CONSULTANTS 
TRAINING 
COORDINAT ION 
TOTAL  RESEARCH  COST 
SENSORS 

NAT  ANO  COMPONENTS 
gt  lakes  ano  estuarine  »eq 
COOPERATIVE  efforts 
total  cost  mko 
SENSORS  (MKO) 

M'JLL  ANO  moorings  <w*o> 
SEABORNE  SUPPORT  <MKQ> 
TOTAL  COST  MK 1 

SENSORS  (MK I ) 

HULL  AND  MOORINGS  ( MK I > 
SEABORNE  SUPPORT  I MK 1 ) 

Shore  support  imki i 
total  cost  MK2 

SENSORS  (MK2> 

HULL  AND  MOORINGS  (Mk2) 
total  COST  MKO  Ano  MK ! 

TOTAL  COST  SEABORNE  SupdORt 
TOTAL  COST  SHORE  SUPPORT 

MANAGEMENT 

4 

PROJECT  MANAGEMENT 
I  !  I 


6 


69-  |  M 

PRO  J 

man 

office 

t 

1  2 

400000 

70- 

1  M 

PRO  J 

man 

OFFICE 

1  3 

24 

670000 

7|  - 

1  M 

PRO  J 

MAN 

OFFICE 

25 

36 

780000 

7?- 

1  “ 

PPOJ 

MAN 

OFF  1 r r 

37 

48 

780000 

73- 

IM 

PRO  J 

man 

OFF | CE 

49 

60 

760000 

69-  90  DEV  CONTo  PROCEDURES 
1  1C  .0001 

CONSULTANTS 

1  I  1 

I 

69-  2M  CONSULTANT 

1  «  130000 

TRA INING 

1  I  I 

6 

70-  4 T  TRAINING  CG  EVAL  TEAM 

13  24  120000 


s 


•a 


I 

I 

j 


I 


E-3 


T2-  sh  training  set  support  personnel 

39  *8  490000 

73"  *M  TWA INJ MC  SCA  SUPPORT  PERSONNEL 
4*  tC  490000 

7 2-  3M  TRAINJN6  SCA  SUPPORT  P«BSC**S*L 

46  4S  190000 

73-  3M  TWA  I Ml NG  SCA  SUPPORT  PERSONAL 

40  60  490000 

73-  AM  FIRST  SCA  SUPPORT  CREW 
59  60  90000 

COORDINATION 
1  1  1 


9 

69"  60  INTERFACE  COORDINATOR 


1 

12 

90000 

70-  6D 

INTERFACE  COORDINATOR 

1  3 

24 

900000 

71-  90 

INTERFACE  COORDINATOR 

29 

36 

400000 

72-1  ID 

interface  coordinator 

37 

46 

400000 

73-  80 

INTERFACE  COORDINATOR 

49 

60 

290000 

RESEARCH 

4 

SENSORS 

f  • 

1 

9 

I  1 

69- 1 9R 

ADV 

SENSOR  RESEARCH 

9 

12 

100000 

70-I9R 

ADV 

SENSOR  RESEARCH 

13 

24 

700000 

7I-20R 

ADV 

SENSOR  RESEARCH 

29 

36 

400000 

72-22R 

ADV 

SENSOR  RESEARCH 

37 

48 

900000 

73-20R 

ADV 

SENSOR  RESEARCH 

49 

60 

300000 

MATERIALS  * NO  COMPONENTS 
I  I  1 

A 

70-23R  AOV  MAT  AND  COMP  RESEARCH 
13  24  JOOOOOO 

7J-22R  ADV  MAT  ANO  COMP  RESEARCH 
29  3*  400000 

72- 24R  ADV  MAT  AND  COMP  RESEARCH 

37  46  790000 

73- 22R  ADV  MAT  AND  COM P  RESEARCH 

49  60  300000 

GREAT  LAKES  AND  ESTUARINE  REQUIREMENTS 
1  I  I 

9 

69- I6R  STUDY  GT  LAKES  ANO  ESTUARINE  REQ 

01  12  100000 

70- 22R  STUOY  GT  LAKES  ANO  ESTUARINE  REQ 

1 3  26  200000 

71- 21R  GT  LAKES  AND  ESTUARINE  RCQ  HOtfARE  RES 

26  36  400000 

72- 23R  GT  LAKES  ANO  ESTUARINE  REQ  HOtfARE  RES 

37  46  900000 


E-4 


73-2 1 R  GT  LAKES  AND  ESTUARINE  REG  HOwARE  RES 
49  52  ! OOOOO 

COOPERATIVE  EFFORTS 
!  I  I 

5 

69- I7R  SUPPORT  COOPERATIVE  RES 

1  12  370000 

70- 24R  SUPPORT  COOPERATIVE  RES 

13  24  600000 

71- 23R  SUPPORT  COOPERATIVE  RES 

25  36  400000 

72- 25R  SUPPORT  COOPERATIVE  RES 

37  48  500000 

73- 23R  SUPPORT  COOPERATIVE  RES 

49  60  400000 

M9C0 

7 

SENSORS 

I  I  t 

2 

Af'  -  3T 

I  4  200000 

t>9-  4 

1  12  225000 

HULL  AND  MOORINGS 
I  I  1 

12 

69-  <5T  PROCUREMENT  Mkq  FACILITIES 
i  12  2500000 

69-  6T  RESIDENT  INSPECTOR 

5  12  23000 

70-  30  PROCUREMENT  MKO  FACILITIES 

13  23  .0001 

70-  ST  RES  INSPECTOR  CG  EVAL  TEAM 

13  24  185000 

71-  3T  ANAL  ENVIRONMENTAL  TEST 

25  36  300000 

71-  AT  HOWARE  SUPPORT  5MK0  PLATFORMS 
25  36  33000C 

71-  5T  CONTRACT  SUPPORT 
25  36  120000 

71-  6T  PCS  INSPECTOR  CG  EVAL  TEAM 

25  36  185000 

7?-  AT  ANAL  ENy’RN  TEST  RESULTS 
37  50  300000 

72-  5T  MOVABE  SUPPORT 

37  A8  350000 

72-  6T  CONTRACT  MAINT  SUPPORT 
3T  48  120000 

72-  7T  RES  INSPECTOR  CG  EVAL  TEAM 
37  48  190000 

SEABORNE  SUPPORT 
1  1  1 
5 

69-  7T  SPEC  MOD  FOR  SERVICE  SHIPS 

7  12  .0001 

70-  6T  PROCUREMENT  MOO  SHIP 

13  16  1500000 

70-  7T  OPERATION  SEA  SUPPORT 
19  23  300000 


E-5 


71 -  77  service  snip  operation 

29  3ft  *00000 

7 2-  ®t  service  ship  operation 

37  4®  000000 

MCI 

ft 

KNSOAS 

I  111 

ft 

69- : 40  oev  MCI  SENSORS 

9  12  .0001 

70*  2T  LAB  res I NO  SENSORS 
I «  24  400000 

70- 100  ENG  OCV  MCI  SENSORS 

13  2®  I 000000 

71-  2T  lab  testing  sensors 

29  3ft  300000 

HULL  A NO  MOORINGS 

I  III 

Ift 

69-100  DESIGN  STUDY  00  MOORINGS 

1  1 2  300000 

69-100  CG  MOORING  TESTS 

2  22  .0001 

69-110  ANAL  MODEL  STUOY  BUOY  TvPES 
1  I  1  300000 

69- 110  PRELIM  DESIGN  MK1  BUOY 

B  1 2  300000 

70-  90  CG  SUPPORT  MOORING  TESTS 

1 3  2ft  1 00000 

70-100  PROC  AND  TEST  MTI  MOORINGS 
1 3  2ft  679000 

70-1  ID  EV/iL  MR  I  PLATFORM  MOOC-uP 
16  20  240000 

70-120  MCOeL  TESTS  MCI  DESIGNS 
16  20  160000 

70-130  CQNTR  DEE  MT 1  PLATFORM 
1 3  22  300000 

70- 140  CONTR  OEF  NT  I  DATA  ACO  SYSTEM 

1 3  2ft  300000 

71- H0  RESIDENT  INSPECTOR 

27  36  100000 

71-100  OEV  A NO  PROC  36MTI  PLATFORMS 
29  36  IBOOOOOO 

73-  9T  ANALYSIS  TEST  RESULTS 

*9  60  400000 

73-100  RES  INSPECTOR 
49  96  .0001 

73-120  MAINTENANCE 

49  60  300000 

73-130  MAROKARE  SUPPORT 
92  60  3000000 

SEABORNE  SUPPORT 

I  till 

21 

69- 120  PRELIM  0ES1GN  SERV  SHIP 

6  12  .001 
to-  6T  proc  moo  Ship  mfo  *no  mti 
13  16  1900000 

70- 190  OESIGN  SERVICE  SHIP  MTI  AND  MT2 
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1 3  22  *50000 

•ro-250  c ousts  first  service  ship 
23  2*  1700000 

70-260  ocv  ocean  handling,  system 
23  2*  500000 

70- 270  dev  support  propulsion  system 

23  24  500000 

71-  8T  PROC  FIRST  SERVICE  BARGE 

26  36  550000 

71-1  ID  CONSTR  FIRST  SERVICE  SHIP 
25  36  1R500000 

71-1 2D  OCV  AND  TEST  HANDLING  SYSTEMS 
25  36  7200wU 

71-130  DEV  AND  TEST  PROPULSION  SYSTEMS 
25  36  800000 

71- 160  RES  INSPECTOR  SEABORNE  SUPPORT 

29  36  800000 

72-  9T  MOO  SECONO  SERVICE  SHIP 

*2  *7  1 500000 

72- I OT  PROC  SECONO  SERVICE  SARGE 
37  46  300000 

72-140  CONSTR  SECOND  SERVICE  SHIP 
37  42  18500000 

72-260  CONSTR  TmIRO  SERVICE  SHIP 
43  48  17200000 

72-150  HANOI  I NG  TESTS 
37  45  400000 

72-160  PROPULSION  TESTS 
37  45  200000 

72- 170  RES  INSPECTOR  SEABORNE  SUPPORT 

37  48  S 20000 

73-  7T  SERVICE  SHIP  OPERATION 

*9  60  1900000 

73-1*0  DEV  SEABORNE  SUPPORT 
49  60  200000 

73-150  RES  INSPECTOR  SEABORNE  SUPPORT 
*9  58  120000 

SMORf  SUPPORT 

I  I  I 

I  3 

69- 130  PRELIM  DESIGN  SHORE  SUPPORT 

6  12  .0001 

70- 160  COMM  SITE  SELECTION 

13  21  200000 

70-200  ACQUISITION  SHORE  SUPPORT  SITES 
16  29  1500000 

70-210  SHORE  SUPPORT  SYSTEM  DESIGN 
16  29  1 000000 

70- 170  SITE  SELECTION 

13  17  .0001 

71- 140  CONSTRUCT  |NT  SHORE  SUPPORT 

30  36  9500000 

71- 170  RESIDENT  INSPECTOR  SHORE  SUPPORT 

33  36  30000 

72- 120  OEV  AND  PROC  SITE  HAROMARE 

37  45  800000 

72-130  CONSTRUCT  SECONO  COMM  SITE 
37  44  600000 

72-160  CONSTRUCT  SECONO  SHORE  SUPPORT 
37  48  8E30000 


T*~I90  resident  inspector  snore  suwmt 
37  «•  140000 

33-100  oev  shows  support  smew 

«•  oo  sooeeo 

33-170  OSS IOC NT  INSWCCTOW  SHORE  SUWWOWT 
40  00  1 1 0000 

WK2 

2 

sewsows 

I 

9 

31-100  3EV  MK2  sewsows 

31  SO  309000 

72- 200  END  oev  MK2  SENSORS 

37  40  900000 

73-  60  LAO  TEST INC  WK2  SENSORS 

40  99  300000 

73-1  It  PROCUREMENT  NK2  SENSORS 
99  60  6900000 

73-100  ENG  oev  MK2  SENSORS 
40  S3  140000 

NULL  A NO  MOORlNCS 

4 

71- 190  OEV  NK2  HAROWARE 

31  36  .0001 

72- 210  OEV  NK2  HARDWARE 

37  40  700000 

73-  9!  PROCUREMENT  MK2  PLATFORMS 

99  60  37COOOOO 

73-190  Oev  MK2  HARDWARE 
49  93  100000 

✓4 
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APPENDIX  F 

COMPILATION  LISTING  FOR 
THE  INTEGRATED  BUOY  DEPLOYMENT  COST  MODEL 


OISX  OPERATING  SYSTEN/J60  RORTRAN  363N-FO-4SI  31 

C  PROGRAM  DEPLOYMENT  USING  f.RT  CAL  OISTANCCS  ANO  NAVO  ROINTS 
C  ?  OCT  l HR  NOO-R  NEW  RRT  OAY  CONR,  SELECTED  TEST  SUMNARV  RRINI 

w 

H I NR NS  ION  CAL  1171, XAISI «CTEST(4| «MDL It  201 «MOL2t 201 .RNANEI ) I 
DIMENSION  ON AXE! SI ,SNANF I SI , LOAD! SI  I .NAVGI SI  I  * NNSTNI SOI , NROPYI SC  I 
DIMENSION  ATSEAI SOI  ,ATRATI SOI .RQOYSt SOI , XSDVSI SOI .CTVPFI  1001 
OINCNSION  NUNRI SOO I , 81  ATI SOOI.RLNGI SOOI » IOERTHI 300 1 • RODS M  3001 
DIMENSION  BL ATR t  SOOI .P0RT7AI SOO I , BU0V2RI SOOI , I ARSOL I  70 1 ,.NSUB< SOOI 
DIMENSION  TCtlSTI  SOOI  .BORDER! 3001 .XTVREt 201 1 tNBRNI?OI I • TLATI20I I 
DIMENSION  TLNGI 2011 , IORHI 201 1 «CSTBt  201 1 • TLATRI 2001 *SRDt  81 , SRGt  41 
OINENS ION  SCRNI II . INCRI Al . STRI 721 *087172  I *KBCI 721 « ACRBI 721 
DIMENSION  SC STI 1A*B| , AOOCt  St , NAYS 141, 0ISTI4I tKRSRDIBI 
C 

C  READ  INITIAL  RROC  OATA 

C 

READIl ,5021 IDAY.CNON, IYEAR, I HOUR* tNCR 
SO 2  RORMATI 16X. 12. A4.IS.4X, I 2.23X.4I3I 
RFADII * SOOICAL *XA,CTEST 

500  FORMAT (12A4.2X.3A1.2X.4A4) 

00  S  J« 1  *  8 

RE ADI l. S04H SCSTt I, Jl, 1-1.161 
SON  RORMATISX,R5.1*S|F1.0,F5.0,F6.2II 

spoiji-scstii.ji 

S  CONTINUE 
KCYCLE-0 

701  REAOll.SOl IKRUN.KRDY.RNON, XRYA  »XHA 1.KHR2 .SPG.KPSED 

501  FORMAT l2t3»A4»l3»7X»?IS*4F3.1,lX*8lll 
IFCKHR 11702, T02, 703 

703  1-1 

706  IFISRr.miT0A.704.70S 
70S  l-ICl 

CO  TO  706 

704  NSS-l-1 

702  READI1.44B IH0L1 
REA0I1,4«R|H0L2 

4«8  FORMAT! 20*41 
444  F0RMATI1X.20A4I 
f. 

C  SASIC  DEPIOVMENT  INITIALIZATION 
C 

SP-1 

NBC-0 

700  KRTNPT-0 
ICNT-0 
LCNT-0 
N8ASF-0 
NBOEPZ-0 
NCBIJOV-O 
NCRUSF-0 
NBIMCR-0 

month.o 

MAXOTH-O 

LNGCRS-0 

MINOTH-40000 


Preceding  Page  Blank 
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noon  o  o  o 


10/01/4* 


PORTNAIN 


000> 


G  NO  ATM— 99.9 

GSOUTM-94.9 

<KUT»llt, 

0WEST*1*0. 

QRTOAV-O. 

OPYOAY-O. 

seaoay-o. 

TSEA0-0. 

T**T0»0. 

cdist-o. 

twst-o. 

TOPCST-C. 

t*ycst-o. 

On  4  1  all  20 
iapsohi  i-n 

4  CONTINUE 

SET  CLOCK  TO  START  MONTH 

nn  s  1*1,12 

IF<CMON-C4LII 115.6,4 
6  GO  TO  7 

5  CONTINUE 
T  MONTH- I 

I  BOAT- ID AT 

ISOAV-IOAV 

BMON-CNON 

S MON- C MON 

IBVFR-IVEAR 

ISYER-tVEAR 

IBHMtHOUMlOO 

MHR10C-IBH* 

IF(  KCYCLE**  1 1 40  A«  123*  604 

REAO  FONT  CARO  TEST  LAT  LNG  FOR  N,S,E,W  NINPRT .NAXPRT, OVRHAl  OAVS 
te  PONIN.PONAX, OVRHAL  >0  VALUES  ASSIGNED  ARE  4ilO.SC  DAYS 

414  RFAOU,503INPO*T,PNANE, FLAT. BY, RLNG.RK. BONIN, RDNAK. OVRHAL 
SIS  FORMAT  (AX, IS, 5X, 3A4.F6. 1 , A l , F6. 1 , A 1, 3F 3. 0 1 
IHPV-XAI  11114,  14,15 
14  FI  AT-PLATFI-l.l 
PLATA* AS SI  FLAT I 
GO  ffl  IT 
16  PLATA-FLAT 
IT  IFIPX-XA (21118,19,1* 

18  PLNG-PLNG«I-1.1 
PLNGA-ABSIPLNGI 
GO  TO  20 

19  PLNGA-PLNG 

70  PLATR-PLAT/57. 295779 
IF  I  OVA HAL 190 5. 905, 906 
915  OVRHAL  -30 . 

906  IRWWDV-369,  -  OVRHAL 
NAVSHO- AVSMOY 
IF  I  POM  AX  1  907,  907, 90* 
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10/OR/A* 


PORTNAIN 


01)01 


90?  PONAXMO. 

on*  tFiPootNiooo.ooo.otn 

009  PON  |  N*  4, 

«|C  PMFF.P0NAX-P0N1N 

C 

C  »FAO  OP POT  CAPO  T8ST  l AT  INC  POA  N.S.F.M 

RFAOI 1  • MO INOEPOT.ONANF .DIAT.OV.OING.OX 
MO  FORNATtAX. n.SX.lAA.FA.t.At.FA.I.All 
IP  t  OV-XAI tttll7.IIA.tt7 
11 T  0(.AT*0lAT«(-t .) 
fU  ATA.AASIOt  ATI 
f.O  TO  119 
IIP  01  AT  A"  QL  AT 

no  ifiox-xami  1120,121,120 

120  OLNG-DlNr.M-l.l 
OlNGA.ABSlDLNf.l 
f.O  TO  122 

121  DlNf.AaM.NG 

122  OL AT* *01 AT /57.29S779 
C 

C  SFT  BASIC  SHIP  CONSTANTS 

r 

i2t  SACs-soom 
snr.oaio. 
socH«socn*2A. 
sor.O‘00. 

SMf.M«SNC0*2A. 

M|P0«12. 

QVRS AF  *1.31 
SAFFAC«I .00 
PCFCTR«0.94 

ncP0M*2000. 

BCPOA-SOCO. 

OCPDX«POOO. 

r. 

C  RFAO  SHIP  CARO 

C 

RFAOt l , 30A) SNANE.KPRfNT.SNBC, ASDCO, ASNCO, AHIPR.AOVRSF, AS*FAC. 
1 APCFTR . APCPDN, ABCPOA. ABCPDX 
S14  FnRMITI AX,3A4,I3.AX,*F3.0,3F*.2,3F6.0I 
NSRC-SMBC 

IF  I ASDC0I12A. 126,129 
1 2 s  soco-asoco 

SOCH«S1CO*26. 

126  I F ( ASNCD1 12R.12B.12T 

127  SOCO-ASHCO 
SHCH»SOCO*26. 

12*  IFIAHIOBIMO.130,129 

120  MIP3-AMIP9 

MO  I F  C  XOVRSFI  M2, M2. Ml 

Ml  HVRSAF.AOVRSF 

M2  I  F|  ASFFACIMA.11A.133 

1  13  SAFFAC«ASFFAC 

IU  IF(APCFTRIt3A.136,II5 
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10/04/61 


F0RVNA1N 


ono4 


m  xrctMtKm 

tits  tPtABCPOMiiss.tiB.tsT 

Ml  4CPOH*4RCPON 

DU  IF  | ABC  BOA  1 140*  140 1 1  IB 

114  4CP0A*4BCP0A 

140  IFf ABCP0XII42,  142,141 

141  4CPfM*ABCP0X 
14?  no  144  1*2, 14, B 

I F I SN6C-SCST I I« 111144,141,144 
141  NAOO*l 1 1 
NCPN*lt2 

CSTC0V*BCP0A  C  SCSTIN400.il 
CSTPOV.PCFCTRPCSTCOV 
CSVPH*  SCSHNCPH.il 
r.O  TO  145 

144  CONTINUE 
C 

r.  WRITE  ERROR  MESSAGE  SMMC  NOT  IN  COST  T4BLC 
C 

MR  I  TCI  1, 5421  HSBC 

14?  FnRNAT 1 1  HI » /, *  COST  VALUFS  NOT  IN  COST  T ABLE  FOR  SNIP  BOOT  CAPACIT 
IV  •Ml,*  CMECV  INPUT  CAROS  ANO  TRY  AGAIN' I 
GO  TO  4P0 

145  no  146  J*1.4 

a one i j i ■scstinaoo, j i 

SCPH1JI"SCSTINCPH,JI 
I  46  CONTINUE 
C 

c  RF AO  CRUISE  10A0  C AROI S i ,TMO  CAROS  IF  NOR  CRUISES  *  OR  GT  25, COUNT  OUOVS 
C 

DO  414  t-1,51 
LOAOI  1 1  *0 
NAVGIT 1*0 
<•15  CONTINUE 
NTPN0I«0 
NAVGPT *0 

RF401 1. SOT  I II OAOf 11,1*1,211 
10T  F0RNATI4X,?5tll 
Ml  FORMAT  1 26!  II 

I F  H.  OA  0(751}  Ml  2,412, 41 1 
Nil  REAOll.llllllOAOI 11,1*26,511 
MI2  1-1 

|65  I F I 10  A  01 II 1 166,166, 167 
147  I *IC1 

GO  TO  165 
166  KCR*|-1 

C 

C  READ  CRUISE  NAVG  POINTS, TMO  CAROS  IF  NBR  CRUISES  GT  25, COUNT  NAVG  POINTS 
C 

RE AO 1 1 ,5071 INAVGI 1 1 . I*1»KCR I 
00  172  l*l,KCR,2 

■  nTPMQ?  »N7PM02  l  LOAD! 1 1  t  L0A0IIC1I 
NAVGPT *NAVGPT  t  NAVGU I  t  NAVGIIS1I 
172  CONTINUE 

NTPNTS«NTPH02  t  NAVGPT 
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io/o*/*« 


FORTNAIN 


0001 


C 

c  reao  oefivht  order  cardisi 

REAOtl.SORItRORnERl  JI.JH.NTPMTSi 

10*  fornatisx.esiii 

iFixcvci2-ii606,60*,*n6 

c 

C  READ  COST  CARO  TEST  FOR  INRUT  UNIT  COSTS 

r. 

606  REACH .SORIBFXCST.CSTSPK.CNRGFT. SCOPE 
50*  FORWAT|6X,F6.0,2X,F5.0.7X.FS.0.2X.F5.7I 
IFI8FXCSTH0S.105.106 
RFXCST "158000. 

106  IFICSTSPKlIOT.tOT.lO* 

10T  CST$PK*TOOO. 

to*  ificnrgftmor, ior.ho 

109  CNRGFT •1750. 

110  IF  I  SCOFF  1112.112.115 
112  SCOFF* 1.00 

11)  CONTINUE 
C 

C  WRITF  OEFIOVNENT  CONSTANTS  FACE 
C 

60*  M*ITE( 1,5701XRUN»XRDV»RNON»KRVA 

570  FORNAT I IH1 . /* •  RUN  N*R  • . I ). 3X, *0AT£  *I2,A4,I3,/I 
WRITE!), 499IH0L1 
WRITE! ),499»H0l2 
WRITE! 1.521 1 IROAV.BNON.IBVER 

521  FORNAT  !/. '  STARTING  OEFIOVNENT  OATE  •• I1.A6, 13.//.'  CONSTANTS  US 
1E0  FOR  THIS  OFPLOVNENT*  »/l 

WRI TF! It  522IPNANE . Ft ATA.FV.FtNGA. FX 

522  FORNAT!*  FORT*./.*  NANE  ■  *3A6 ./»*  LAT  ■*F5. 1. At./. • 

1  LONG  .'F5.1.A1./I 

WRITE! 1, 52310NANF .OLATA, OV.OLNGA.OX 

523  F0RN6T1*  OFFOT*./.*  NANE  <  *3A6,/.*  LAT  ■*F5. 1. A1 ,/» • 

I  I0NG  **F5.1.A1,/I 

WRITE! 3. 5241 SNANE. SACS, NSRC.OVRSAF.MIPB 
424  FOR** AT (  •  SHIP*  ,  /,  •  NANE  ■  *1A6,/.*  AVERAGE  CRUISING  SFFE 

10,  KTS  •*F5.l,/,'  NAXINUN  81KJV  CAPACITY  ••11,/.'  OVE 

/RALl  SAFETY  FACTOR  ««F6.2,/»*  HOURS  TO  IMPLANT  l  8U0V 

1  **F5.ll 

WRITE! 3. 5251 SOCO, SNCO, PDNAX, FONIN 

525  FORMAT! •  OESIREO  SEA  OATS  FER  CRUISE  «*F5.l,/,'  NAXINUN  SE 

1A  DAYS  PER  CRUISE  •*F5.l,/,*  NAXINUN  FRT  OAVS  FER  CRUISE  "'F5. 
21./.*  NININUN  FRT  OAVS  PE*  CRUISE  ••F5.1./I 
WRITE! 3,5901 ILOAO! I ).I»1.XC*1 

590  FORMAT  I •  LOAO/CRUISE* ./, I 5X.2SI3II 
WRITE!  1,591  MNAVGI  1»,  I -i.XCRl 

591  FORMAT!/, «  NAV  FOINTS/CRUISE* ,/,!5X,25 111  I 

WRITFI  1,4971 

GO  TO  950 
497  FORMAT! /I 

WRITE! 3.526ICSTF0V 

524  FORMAT!*  COSTS*,/, •  SHIP*,/,*  FORT  DAY  •  **F6.0,*00 

!*«/» 

WRITE! 1.5531CSTC0V 


if  or. 


SO/OB/BB  rOFTMIO 

551  F0M4TS'  St*  0*“  •  **f  6.0.  '00'  ,/l 

«niTen,555Kswi«  n.F«u*t 

555  FO»«AT(<  COST  *>F*  15  *1  T*  BVElf  0*  , /,  •  SPEED  <  KN  )  *  F  S .  1 

i.tfa.h 

UBITH  J,55  71  (  SCFPi  II,  !«|,at 
55?  F0BB4TI'  COST  ( 1 1  •  F  7 . 1  ,  TF6.  I ,  / ) 

950  IfR  I  TE 1 1,  521 SBFKC5  T, CS?  SPK  «C»RGF  T, SCOPE 

577  fobnatc  aunv  costs',,1, ■  buoy  */n  s/s  sensops  o«  boohing  *  s 

I'FB.O, SUBSUBFACF  SENSOB  P4CK4GE.  E4CH  •  *'F8.0,/,'  «0n 

2BING  LlNf  Ft*  tCVM  *T  ■  t'Fi.O,/,'  BOOBING  SCOPE  •  'E5, 

171 

IF(*CYCLE-IE610,50.6IO 

C 

C  *f*5  BUOT  C*«OS, ASSIGN  COSTS, COUNT  C4B0S.TEST  L4T  LNG  N.S.F.* 

C 

610  DO  Jf  I »1 , 201 

BE10I  I  ,  506 I XTYPE  f  i  ?;NB»NI  » 5 , TLA  7 < 1 1 . BY , TLNGI  t » ,#*,  IDPHI  !  »,B0, 
ICSJBI  I  I 

506  Fn*nAT(A*,iX,A*,U«,F6,t,«I,F6.l.Al,16,A|,FT.0l 
IF* XTYPE t ! 1-CTfSTI 11171,10,71 
?1  lf<«TYPEIII-CT*ST(*li2?,?*.?7 
77  IFICSTBI  IH21.21.?* 

71  CST5(nv«F*CST 
7 A  IFEBY-TAf ! 1)75,26,75 
’5  TLATI I I«TIAT( i » • t - 5 . ! 

*6  fF(5*-*A(2)I27,28,2? 

77  TLNGI t  I.TLKG! I  5*1-1, I 
in  !F(BO*A<5ll29,  102.79 
10?  DPTH»!t)PHI 11*1.251 
f)»*7H«0P?H  t  .5 

IW*M(  I  i«oftm 

29  TLATBMI-TLAf  I  M/57. 755779 

IB  CONEINUF 

BEAO  A  STO»  CABO  FOB  BUOYS  NBITE  BUOY  COST  FAGE 

10  0O  >75  «. I, NT  PUTS 
J*KOBOcR ( I  I 
CTr*EI II»*T¥FEI J! 

NUNSI  I  I-NBBNI Jl 
HAT!  I  I «  Tl4  7 I  J  5 
BLNGII  IWLNGI  Jl 
(OFF  TM ( IIMOPMI  Jl 
BCnSTI 1 1  «C  STB  (  J I 
9LATB1 1 1 »TLATR I J I 
17*  CONTINUE 

00  011  |»l,NT»NTS 
H SUB  I  I l«0 
TCOSTI  n-o. 

911  CONTINUE 

wait  El  i,5?oiKBu«i,K»oy,«BnNt**y* 

*B|Tf <  1,  *99 1 KOL  l 

an  I TE(  i , *99 1 sol  7 

N*ITF(  1,5751 

575  FPHNATf/,19*, 'BUOYS  -  IN  OBOE*  OFFLOyfO' /, *  OFGS  OEGS 


F-o 


0005 


IOTOi/6* 


FO«T*UIN 


ooot 


1  ITEPTH  BASIC  S/S  TOTAL*, /,«  NBA  IAT  LONG 

?  cost  bugs  cost*) 
ntsub*o 
ntd®m*o 

CALL  SUBSNBICTYPf , [OFPTM.BCOSI, I  APS0L,*SU8,C ST 5PK.CNRGFT, SCOPE 
!NTPNTS,TCOST,NTSUS,NTOPH,CTESTI 
on  no  l-l.KTPNTS 
|F(CTYPfm-CTFSTI4l  1106,110,  JOS 

Tr  6  If  I  (U  AT!  I  11100,100,  mi 
TOO  8V*«A<4) 

uf.fNsmurmi 
GO  TO  10  2 
101  8Y«*Aik) 

fl AT.BLATI  I  1 

TO?  If  18LNGI  I  f  HOT,  101,104 
TOT  8X*«A(  T ! 

TLNG-ABS! BLNGI IIS 
GO  TO  10? 

TO*  B(«XAI?I 

UNG-BlNGt  I 1 

Tn?  KPITfl  T,  S?9 1 NUNR I  I  I  ,  U  AT ,  BY  ,  XING,  BX ,  I  DEPTH  til  ,  BCOS  T 1 1 »  ,  NSUBI  II 
l TCOST (  I  I 

T!«  FnRNATl4X,A4,F6.1,A|,F7.l»Al,l?,*  I*, F 7.0,14,*  »'tF7.1,'00' 

T«rcsT»r«rc?r  6  tcosti i  i 

UNT»lCNT  t  l 
IF  I LC  N  T- 44 1 TIO, TIO, TOT 
TOT  WBITFI  l.SOT' 

SOT  F OBNAT ( 1M1 ! 

BPtTE!  T  ,  S  ?  B  I 
ICNTm 

TIO  CONTINUE 

ABMCST  *  T  B  YC  ST  /  NT P Nil T 
NnP*VG»NTOPM/NTPHO/ 

NSRA¥G*NTSUR/**TP«I>t 
WSITEI  T,S10ITBYCST,NTP«D2 

STO  FOB**ATl/,*  TOTAL  BUOY  HARDWARE  COST  IW/O  SPARES  I  »*E12.2, 

1  TOTAL  NBR  OF  BUOYS  TO  BE  OEPLOYEO  •  <,MI 
IF  (NDF  POT-NPOPTI  l?l  ,  IS?.  HI 
I?1  f)|Ff  .ABSI  PLNG-DLNGI 

If <  OIPF- IBO. |  1  ?4 , l  ?4 , 1 ? 3 
1ST  OIFE  ,?60,-01FE 
l  ?  4  RING-DIE  f /S1.2<JS7?<) 

GCA>S|NIPlATRI«3IN(OLATRICCnS!PLATR|«COSIOlATRI4COS(RLNGI 
*RC»AO-ATANI  (  SOB  T  I  l.-GC4P*?l/GCAI  I 
IF ( ARC  BAD) ?10 ,?!?,?  1? 

210  ABC»AO  =  T.  I*  ISO  C  ARCRAO 
?I2  4Br0Fr,,AUCBA04?T.?9S»r<) 

P(lBI?0  =  »BC.rsEG*60.  UGT1 

c 

C  C  IMPUTE  PORT  TO  BUOY  OISTANCES 
C 

IS?  or  40  I’l.NTPNTS 

0 1  F  F  *  A  8  S I  PL  NG-BLNGI  I  I  i 
I  H  DIF  F-l  B".  |  16,  T b,  T4 
T4  DIFf •ISO.-OIFF 


F-9 


(FT  I 


) 


/  / ,  * 


io/o*/*b 


F0HT9A19 


Jo  8l9G*niFF/57.295TT9 

Ge*.Sl9fPlAT*l«St9<BlATR<  II  KC0S1  »IAT*  l*C0SI  BUT*  1  III ‘COSt  RL9GI 
ARC* AD* ATARI  I S®*T<1 .-GCA**2 I /GC A 1 1 
tFlA*CRArH2l*,716,216 
21*  A8CRAD-3. 1*159  (  AKCRAD 
210  A«COEG.A*CRAO*57. 295779 
P0RT2BI  1 I *ARCOEG*60.  11031 
*0  CONflNUf 
C 

C  C09PUTE  BU01T  TO  8U07  0ISTA9CES 

r 

K«NTPNTS-1 

on  50  i*i, k 

0IFF.A8S1R19GI I I -BING! 1C1I 1 
lFfl>|FF-lRn.|*6,*6,** 

**  0IFF*1O0„-0IFF 
*6  *LNG»IUFF/57. 295779 

GCA*S19tBLATR(  (ll«SI9IBl ATRl  HI  I  I CC0S1  81  A  79  (  1 1  l*COSI  BlATRt  It  111 
1*C0S(RL9G) 

ARCRA0-ATAN1 ( SORT!  l.-GCA*»2l/0,C*l  I 
[FIA* '2ADI218.220.2. 

218  AflC*AO*J. 1*159  t  ARCRAD 
220  »RrOfG«»*C»»B*57. 295779 
81)072*1  1  1-»«COEG*00.  11031 
50  C09TI9OF 

c 

C  COMPUTE  Dtf,lC""F9T  TO  FIRST  81107  FR09  P38T/0EPQT  IF  9C  »97 
C 

NCRUSE-RCRUSE  C  1 
N8l0«f)*l.n»0|i7C«0SEI 
9C*PTS*98inA0  f.  9*70,1  MCRUSt  J 
97  81)07  *0 
98DATF »o 

10  9CBU07 *92 8007 
12  NCBU07«NC8im7U 
I  *90, 81107 

IFI97BU07-19C81K17-I  115*.  53, 5* 

83  1F190E  PflT-9P08Tll5*,87,180 
156  MR*SAFFAC*1P(1RT20/SACSI 
coiST«cnisTtPn*T7n 
Sf*n*7-SF*0»7tl9*7?*,l 
DP7O*7»0P7n*7t(H«/2*. i 
5Cl**t 
TI8F.hu 

CALL  C10C818C18.T I9E, 10*7,909 TM, 17FAR, | HOUR ,C 909 , CAl  , 1C9T I 
MH«  100.1H0U88100 
niFF.ABSl  0190,-8190.1  !  |  I 
1F.0IFP- 180. I  159,  159,  158 

158  01FF.160.-01FF 

159  8L9G.0IFF/57. 295779 

GCA* SI  91  01  AT*  1  *S  [9(81  AT*  I  I  I  HCOSl  01AT8  1  ACOSI  Bl  AT* I  1 1 1  *COSI *1 90,1 
ABC*A0"ATA91 I  SORT! I . -GCA*»7  I /GCA  II 
IF?  ARC*A01727,27*,22* 

2 >2  A*CRA0«3, 1*159  C  A*C*AO 
72*  ARCOEG  *ARO.*AOP57. 295779 


F-10 


I  C/OP/68 


f  HRTmmn 


OOQO 


oe  pn;R-*»cnFr.*AO,  tiou 

nH«*oepn?« 

OFPaPORTJBf !  ) 

HAS»SAFFAf.A|  t  OXRfcOFPI/SACSI  C  HfPB 
IMCTVPfCl  l-CTFST  C4>|8S,|76t}8 
174  MR  S  *  HR  S'-  H  |  PR 

r,n  to  ss 
S?  DK*»Pnir?BI ! ) 
ofp-port?r<  1 1 

HRS’SAFF  AC*U  J,»0XRI  /SAC  ^  )  t  H|PR 
MMCTVPF  (I  » -C  TfST  I4ms  17  7,** 

J  7 7  MR S*MR  S-H| PB 
GO  T0  SS 

C  CO  ••PUT  F  OtPl.OYNFNT  TO  NFXT  BUOY  Jf  NC  GT  Nf 
Si»  J  *  f  -  l 

f><  R  *RUOY  2B  (  Jl 
OFP*PORT?BI  I  I 

M«S-=$AFfAC*(  {  f)XBCOF«M/SACSI  l  M|PB 
1HCTYPM  M-CTFSTt  4m5,  >  >*•$* 

|7«  HOS>HRS-H(PB 

c  THFCK  Tt«F  AGAINST  If S  AND  -IX  S FA  04YS 

SS  TC«**SFAt>AY*?4.CK0<; 

JF  |  TCM<-SOr — I  S6,S  7,S  7 

«.<S  GO  TP  S'* 

S  7  If  J  rrH<-SNCH|BB'  *>0,63 
SB  KRTNPT vXRTNPT -  1 

C  PAST  OES  SfA  DAYS  PLANT  BUOY, PRINT  -FSSAGf ,CON T INUF  DfPlOV-fNT 
GO  TO  SO 

sg  k» tnpt *? 

r.  FAST  -ax  SFA  OAVS.PRINT  -r  ssage  *  rf  trun  to  port 
so  I  F  I  RPR  INTI  6>,  6?,M< 

MS  IF  (  N«*  |  NCR  »M  ,  61  ,62 
si  YR 1 T  F I  < , *  ?n  I  K  R  UN  t KROY i R —ON  ,  KR  YQ 
YR  ITU  5,49«MMDL  l 
YR I TF| sggjMOt ? 

W«  f  Tf  |  |,Ml  I 

s  X  |  *■  PR -AT  (  /  #  l  6X  »  •  CRU|  SF  OfPtOY-FNT  SU  —  ARY*,/) 

Y  R  I  T  f  i  Y,  SXMSNA-F  ,NC.RUSF 

SI,)  en«Mar  (  lx,  1A4«  •  CRUlSF  M?*/l 
IF  |  N:)f  ^OT-NPORT)  lSflf|6R,  !6B 
|s«  WR I T  f  <  T.SRMPNA-F, ISOAY.S-ON.  fSYf R 
S<M  FP*-ATI •  Of  °  |R  T  F  f)  *TA4#*  ON  M  A  ,  4  4  »  IT  .  /  I 

ISO  YR  !  TF  f  '.‘'^JNBLOAO.ONANf  tT04Y,CiON,  lYEAR.-MRiOO.Sf  AOAY 

FOR  -  AT  (  '  IN-LOADf  0*  .  II,  •  BUOYS  \1  ’  U4,  /  ,  *  SH  |  P  UND€ YWAY*  «  I  3, AS,  I 

n«*  AT  Ms,*  HRS,  SFAOAYS  ■•P4.l,//| 

Y  P  t  T  F  I  I.SHl 

**  14  FpY-ATl*  -HOYS  l-PlANTfn  IN  FPL  LOWING  OR  Of  R  *  ,  /  / ,  *  BUOY  PEGS  OF 
|G4  N  -I  N  -I  TP  D A  T  F  SF  A  DPI V-T * , / , *  N8Y  LAT  10 

?N0  Own  °C  y  T  PAY  DAY*  I 

C 

C  P|  SN T  rtUOY.CAU  ClOC«*SFT  CNTRS 
s*  |M«R|NPT-?l4)96ft?*A 
R  WR  I  Tf  |  \%  S  AS)  NU-RI  U 

SIS  FORMAT  |  JMI  ,/,  *  F  YCf  F  Of  D  —AX  N* «  OF  SfA  PAYS  10  f  -Pi  ANT  Rv)OY  M4,/, 
|»  Rriopfp  BUOYS  A  NO  00  ANOS’MF  R  TfPlPY-fNT*l 


10/09/60  flWTHAIN 

CO  TO  900 

61  C01ST.CD1ST8DXH 

M**SAf  FACMOXB/SACSI  C  M!« 

IFICTY»Eni-CTE$TI4IHT9,190,lT9 
1*0  M»*MI1-M|M 
179  9EA0AY«$EA0AYilW8/?4.l 
opyoay*opyoayiihi»/?4.i 
N8I«C»*NH|I*C*C1 
nboe*/ -nbofp/h 

NBLFTC*NCHPTS-N8INC» 

*ClK*l 

Tt»F*MM 

CALL  CLOCXIKCLK.T  INE,  tOAY.NCNTH,  IYE  AR,  !H0U9.C«0N,C.AL,  ICNT ) 
»«nN*CNON 

iruun  l  11200,201,  ?oi 

710  X14T.A1SI41ATI  Ml 
1VUUI 
CO  TO  707 
?->l  XLAT.HIATUI 
87*  X  41  II 

70?  If  IHXr.l  II  1701,70  1,704 

700  «ING*ABS1RLNG< III 
8»*X»( 11 
CO  TO  208 
704  ItNG«6lNG<t) 

9K*XA( 2 1 

? '8  If  <  N/B'IOY- INC  BUOY- 1  I  164,  160,64 
160  I  f  ( NOE  P0T-NP08T1 161,69,161 
I  41  1 0X8*069028 

(OFP.PORT2H1 I  I 
GO  TO  167 
44  10X9*0X8 
IDFOOPP 
CO  TO  162 
48  ioxb*oxp 
I  Of  P-OXR 

14?  |F|XP«|NTI617,61T,616 

414  MPITF(  1,9  16  I  NUNS  I  I  I , XL  AT , BY ,XINC« 8« , I OXB , | Of P, ! OAY , PNON, Sf AOAY , 
10PY0AY 

4  16  FORMAT  I  lX,A4,F6.l,Al,FT.I.Al,U,|4,4X,l9,iX«l7,A4,2X,F9.l,7X,F4.U 
61  7  IMCTYPf  II  I-CTF9TI4I  1 81,64, »1 

81  |f( IOE»TM( II-NAX0TMI84, 84,88 

94  CO  Tfl  46 
88  MXIOTH. 10EPTMI I | 

1NA¥IT*814TH  I 
0M4XLG*"lNr.( I  I 

86  Ifl IOFPTHI ll-NINOTM|87f07,B0 

87  NtNOTM-tOEPTMlI) 

ONINLT *Bl AT ( I  I 
09INLG*B19GI ! I 

98  If  (GN09TH-BIAT1  |l  190,91,01 
9 C  GN08TM.HL  AT  1  I  I 
CNL0Piir.*9l  NCI!) 

91  I f I  HI  A  T I  1 l-GSOUTM 192, 91 ,91 
9?  GSnilTM.BL  AT (  1 1 


ooi  0 


F-12 


10/0B/6B  FOBTHAIN 

GSLOI*G«BlNGI  I  ) 

91  IFIGEAST-BINGIM 
3*  GFAST.BINGI 1 1 
GflAT.SlATI  II 

PS  IFIBINGI  II-GHFSTIBfc.lOO.lOO 
Bis  GWE5Y-BINGIII 
GHIAT-BLATI  1 1 

100  !FIKPRINTI&ft.e>6'M8 

MB  IMKRT^PItl  166,67,46 
Bis  IF(NBLFTC170,T0,  17 

c 

c  if  nbiftc-o  c«u i s c  conpieted  cohpute  va«  fob  bbint  out 

*7  NBITEI3.B37I 

S37  F00NAT  (  / , 1  FxCFEOEO  DESIPFO  SF»  DAYS  In  I8HMT  ABOVE  BUOY*,/! 

GO  10  M 

70  COI ST*COISTtDFP 

hb*saffac«iofp/sacsi 

SFAOAY.SEAOAYtIMB/2». I 
0PY0AY«0PY0AYS(K«/2*.  I 
NBIFT7»NTPNTS-NB0EP7 
NHlCB-COIST 

NBIHCB-NBIHCR-NAVGINCPUSEI 
NBOA  TF  •NBOATECNBINCR 
NBTOnO*NTPMn/-NBOATF 

KCl«  1 
riHF-Hp 

CAll  CIOCMBCLB.T  IHF.  [OAY.HOHTH,  I  YEA*.  IHQIJB,  CHON. C At  ,  ICNT  I 

xHPior»iHmis*ioo 

tFIKPOINTIMO, 620,613 

MO  MD  1  T  F  (  3.  S3BIPNAHE  ,  I  0  AY  ,  C  80S  ,  I  VF  4B  ,  8  HP  I  00 

B3P  FORMAT!  '/,•  SHI  P  HFTtlRNEO  70  OB*  1 3.  A* ,  13 , 1  AT  *1*.'  MBS*. 'I 

HP  ITFI  ?, SIP  IN* TCP .NRIKfB.NBOATF.NBTOOO 
Mo  f  Op  o  A  7 1  •  N  -lies  STFAMFD  This  CRUISE  ••16,//,*  BUOYS  IHPIANTEO  Th 
IIS  CPUISE  ••13,//,'  TOT  At  BUOY  I NPL  ANTED  TO  OATF  ••ll,/,’  BUOYS  A 
?F«AlNlNG  I n  BE  OPLYO  •M3, /I 
FiO  PBTOAV.IPOIFFBINBlOAn/SMCI  |  (  PO**IN 
|F|PRT1AV-PI>MAXI116,  1I6.US 
1  |  S  PHtOAY.POMAX 
lift  OP  YO  A Y  •OPYflAY  A  PBTOAY 

«0« y.opyoaybovbsaf 

Tf.PC.SI  ■(  I  CSTCO»«SFAPAY)t(CSTPOY*PPT04Ylt(COIST*CSY»H|  | 

XCOS  T*  TC  Of  STBOVPS  AV 

Tpocsr -TOPCSI  i  TCBCST 

X  ffST.  IpPCSTBOVBSAF 

N-NCRIISF 

T  HI  Ml  -NMCR 
NBOPYI Nl •  NSHC» 

ATSF AINI-SFAOAY 
ATPPIISI .ORTOAY 
POPYSINI «SFAOAY  f.  POTOAY 
X  SOY  SI Nl •OVPSAFBI SF AOAYAPBTOAY I 
C 

cm  rtoc«  to  pfcopo  in  popt  time 

»  fl <  * ? 

T  |  «f  .pa  r  ru  Y 


non 


F-13 


U  WOO 


10/06/68 


AONTNAIN 


CALL  CLOCK! KC LX. T IMF  . 10 AY. HON TN, I YF  A* , IHOU* >  CHON  .CAL •  ICNT  I 

ISOAVafOAV 

SNON-CNON 

ISYCK-IYEA* 

NHKIOOalHOUMtOO 

IMKMfNTI422.M2.621 

621  H*ITCI 1.S40ISCAOAY.AKTOAY 

640  AININATI*  NINIHUN  AS8L  SEA  OAYS  FQ*  THIS  CKUISF  *  'FS.l,/.*  Hint  HUH 
1  *FOUI*EO  AO*T  OAYS  ■  •F9.1./I 

NKITCI  1. 44 1 IOAYOA Y.XOAV 

941  KONNATI*  NfNINUN  ASBl  OEAIOYHCNT  OAYS  TO  OATF  •  •FS.l,//,*  HIN  DA 
ILYNT  OAYS  X  SAFETY  FACTO*  ■  *Ff,.l,/l 

NA I  TCI  S.S44ICSTCDY 

944  FOKNATI* - AT  **A6.0,'0C  »F*  SCA  OAT - •) 

HKITFI  J,442ITC*CST,XC0ST,T0ACST,XTCSr 

947  FOKHATI*  NININUH  SHIN  COST  C0«  THIS  C*U1SF  »*F 10. 0 . • 00 • , / , •  HI 

IN  SHIA  COST  X  SACCTY  CACTOA  »*F  1 0.  0,  •  Of"  ,/ /,  •  TOTAL  HINIHU 

7H  SMIA  COST  TO  OATC  A • F 10. 0, *00< ,// . •  TOTAL  HIN  COST  «  SiFFT 

JY  FACTO*  *«F10.0, *00* I 

*27  !F|N81FT2I80,B0,T4 

HO*C  BUOYS  icft  TO  DFALOY  octc*hine  NBlOAO 

00  ANOTHC*  0E*10YHENT  CKUISF 

74  NCAUSE-NCXUSFtl 

NBLOAD-LOADI NCKUSF I 

NCKKTS aNBLOAD  S  NAVGINC«USCI 

NIBUOYaNBOC*! 

TSF AO-TSCAOtSFAOAT 

TOIST-TOISTLCOIST 

ta*td*ta*tdla*toay 

TDAYO-TSCAOLTABTO 

NB|HC«*0 

C01ST*0. 

SCAOAT-O. 

HAT**/  *0 
GO  TO  in 

C 

C  ALL  HO/  BUOYS  DEAL  YD  UNITE  CKUISF  SUHHAKT  A  ACF 

C 

BO  H* ITF1  1.9 20 1 K  AUN .KNOT .ft HON. ANY* 

H»ITFI 1.494IH0L1 

HAITCI  S . 4441  MOL  2 

TOIST-TOISTLCOIST 

TSFAOaTSFAOLSCAOAY 

T  A*  T0a  TAN  T  OLA*  TOA Y 

TOAYO-TSFAOLTABTO 

IFIGHLATI400.40I.40I 

400  XHLT-X4I4I 
GO  TO  407 

401  XHLT.XAIII 

407  GHt  AT-ABSIGHLATI 

IFIGHFSTI40S.404.404 

40S  XHLGaXAIII 
GO  TO  409 


io/ob/bb 


fobtnain 


non 


404  1WLG-XAI2I 

404  gwest-absigwesti 

IF  I GNOXTH) 406, 407,407 
404  KNLT>XA|4» 

6(1  TO  408 
407  XNLT«XAI 1 1 
404  GNORTH>ABSIGNORTHI 

IF|  ONI ONOI 409 1 410(4 10 
404  XNLG-XAOI 
GO  TO  41 1 

410  XNLG«XA(2I 

411  GNLONG»ABSIGNLONG1 
IF! GEL AT  1412, 41), 411 

412  XELT »XA| 41 
GO  TO  414 

41)  XELT«XAI 1 1 
414  GELAT«ABSI GELATI 

IF  I GEAST 1419 ,414,414 
414  XELG'XAOI 
GO  TO  41 T 
414  XELG>XA(21 

4it  geast-absigeasti 

IFIGSP'ITH)  41 8,414,414 
41B  XSLT-XAI4) 

GO  TO  420 
414  XSLT«XAI11 

420  GSOUTM-ABSIGSOUTHI 

1 F | GSLONG 1421,422,422 

421  XSLG«XAI)I 
GO  TO  42) 

422  XSLG-XAI2I 

4?)  GSLONG  ■AS  SI  GSLONG  I 

I F | ON! Nt T 1 424,424,424 
424  XHILT*XA|4» 

GO  TO  426 
424  XMILT*XAIll 
476  DHINIT«ABSI!)NINLT  I 

IF  1 0N1NL 61427,42 8,42 8 
4»7  XMILG-XADI 
GO  TO  474 
4?4  XWILG-XAI2) 

474  DNINIG-ABSIOWINLCI 

(FIONA XLT)4)0, 4)1, 4)1 

410  XNXLT*  XAI 41 
GO  TO  4)2 

4)1  XMXLT-XAtl! 

4)7  DMAXLT'ABSIONAXLTI 

IF  I ONAXLGI 4)1,4)4,414 

411  XMXLG'XA I )1 
GO  TO  4)5 

4)4  XNXLG-XAI2I 
4)5  ONAXLG«ABS(ONAXLGI 
WRITE! 1,5501 

WRITEI 1,5521 IBOAY,BNON, 1 BYE* » I BUR 
W#|TFI  1,554) 


F-15 


10/04/41 


FntTrtA'N 


v«  14 


•PITH  )#994H*»lltOPY(NJ  ,*«STW(H.  ,  4fSEMNI  ,  4  T  Pi  T  I  N  \  ,  PQOY  S  I  H  I  . 
USOTSI  Wl.NM.KCtl 
HiVr.O-TDf  st/mtpho? 

•40IST-T0IST 

W*IT*t  *,55SUC*,NTMO*  ,*0!ST.TSf  4D,  Tppto,TO0YO,*Qay 

MtlTPf  1.S9P1CSTCDY 

W#im  *,S*MTOPCST 

fc#«  I  Tf  (  T »  S  TO  I  *  Ft  ST 

W*?Tf  (  **P7?|T#YCST 

WHITE! l,S7t INTOPM.WTSU* 

WR  I  T  E  (  1.471IWOMVG 
WR!  Tf  (  ),9  78)»iSP4^r, 

WH  ITf  (  *,9*m*MCST 
WHITE! 1,M4MUVG0 
WH  I  T F  I  1,5741 
WRITE!  1.5TMS4CS 
WRITE!  1,577»«ISRC 
WR  I  T  €  I  I.MOIMIM 
Ml  !  Tf  <  T,  M*s» 

WRITE!  5*5RM 

W*«  !  tF  {  1,  SRTIGWt  AT  ♦  *Wl  T.GWEST  ,  <wl  G.  ',^17*4,  INI  7  ,  GNL  TnG,  (Nl G, ofi  47  , 

ue i  r.r.f  as y.  m g,gs*utm,  *si  t.gsi  ong.isk. 

tf*  t  TF(  I.  MPI*l*n>M«  OHINI  T  ,  mil  7 .OWlNLO  ,Hll  3 
WR  I  T£ (  4, 4  RO) WA*OTm,  OWA  *t  T  ,  *«m  T  ,  ON  4  uc.  *“«l 

c 

c  cn  recycle  i f s t s  fop  YAPusie  sRffo  S“P  wirr-nips* i *ac 

C  F|NO  LONGEST  CRUISE  !W  WILES  4N0  04*S 
r 

Od  o<M  !M»*CR 

?F(lNr.C«S-WWSTW<  Ilt^4,6?4,6?s 
4?*  LWGCRS  •  N*ST«M  !  I 
**5  tr(';*T04r~«rstA<mft?6,6?4,6?t 
4>ft  G*  T !)AV  « A  f  Sf  4  i  I  I 
U*  I 

ft>l  CONTINUE 

TPfP.T  SFA0-NTP407«|HfP5/?4. » 
c*  SI  *r,4Tr)4Y-S40PY  |««|PfM|PR/?4.> 
ft40  NfASE-WMSf  t  l 

r.O  Tn  (  44  \  *450,6*71  *  N*ASf 
S4  ^  4ASIC*  4C«r>A 
GO  TO  ft  7( 

641  PAS 7C -9C POW 
■»C  TO  ft  7^ 

44?  *ASK»4CP0< 

4  7-  wR|Tf{  4,44  1  KluPt  II  TT  ,•  WON  ,  APT* 
wr r if (  t, P44 mtH 1 
¥§  7  ’  F  (  4,4*41  *401  ? 

WRl’H  1, 4*4  INTPROf  .PHAWE  ,  «r.RC 
w»I»ft  )(  44ft)W0|ST  tmGC«S 
«t|?H  »,ft%  f)  PAS  1C  ,  PC  F  C  Tt 

W»  I  T  »  f  1.  4*  Ml  SPOI  1  I  .  I  •  1  .  •  ) 

4. 40  7)  (  4CP»I  l  7  *  I  •  I  .  4  I 
wf  !  7  f  1,  »•»  PM  AW  |  U  ,  t  •  1  ,  A  ) 

Yr!TM  I ,  '*1  Mi*¥S*0 

?  i‘  •  ' 


F  - 16 


io/or/ar 


FORTNAIN 


"Oil 


on  630  J»l,4 
1NC«INC  t  INCRIJ1 
tNPR.HtPB  t  INC 
D1PMNTPN0MI  INPR/24.1 
OPBC^NROPYIKKI*! IMPR/74. I 
WR|TEI),S49|!NPB,0tPR 

no  624  i*i,r 

TSFAO*TR |P»ISACS/SPOI  II I  t  DIP* 

aigcr*crse*isacs/spoiii>  c  opsc 

TOPYD-TSEAD  C  TPRTO 
XOAY*TDPYD*OVRS4F 
CSTCDY»BASIC  A  AIWCIII 
CSTPOV*PCFCTR*CSTCOV 

TDPCST *1  ICSTeOYPTSEADICiCSTPDYPTPRTDUI  TO! ST*SCPNI  t )  1 1  / 1000. 

XTCST*TOPCST*OVR4AF 

ARDPC* TDPC ST/NTPN02 

ANOPB*  T0PYD/NTPN02 

NBPSV-t AVSHOV/ANOPRI  ♦  .4 

IFIKPSPOI I ) >680, 680, 68? 

680  WRITE  I )» 44 IIS PO 111,81 GCR»TSf AD, T PR TO, TOP YD, XO AY, TDPCST , X  TCST, 
IAROPC, ANOPR.NBPSY 

481  FC1RHATI 16X, F4.  1, 3F6.  I, 2FT.1,)F4.!,TX,F9.1,BX,  141 

68?  IFIKHR 1)624,629,631 

6)1  IF! INFR-RHR 11633,632,634 

61)  in IHP8-KHR2I624, 632,679 

612  1FINRASE-2I624, 693,679 

691  OH  6)4  l»l,NSS 

1F1SP0I I l-SPGI LI  1614,639,634 
614  STPIKP1»SP0I I  I 
0AVtKPt*TSFAD 
KRCIKPI-NSRC 
ACPRIK  ® 1 ■ ABOPC 
KP«KP(l 
r.n  TO  679 
614  CONTINUE 
6?4  CONTINUE 
610  CONTINUE 

IF | NPASE-3) 660,694,694 
644  N8C-NRC  C  1 

NRYSIN4CI«NTPM0* 

0 1  ST  I  NBC  I « TO I  ST 
R  EAOI I • 600 1 OPT I ON 

600  FORNAT I A4| 

IFIOPTION-C  TESTI21) 601,602,601 
602  KCVf.lF-l 

KRUN*KRl)N  C  1 
I0AY-I80AY 
CHCN-BNON 
IYE4R-I8VER 
I HOUR* IBHR/100 
GO  TO  700 

601  1FICPTI0N-CTFSTI 31 1636,603,6)6 
60)  IFIKHR 11 6) 7, 6) 7, 618 

618  CAUL  f.RAPHISrP,D4Y,K8C,H0Ll,NSS,N8C,KHRI,KHR2,ACPH,N8VS,0ISTl 
617  KCYCIE*? 


F-17 


10/OR/60 


FORTMAIN 


oo  n 


ICAY» I  SOFT 
CMOK<S<<OK 

iyear-iayer 

imoomhwr/ioo 

M>  TO  T01 

6)6  IF* ».«•»  I  (TOO, *00,660 

6*0  CALL  GRAPM)STP,DAY,l)SC,M0Ll,NSS.NeC.XHAl,KMR?,ACP8,»iBYS,0ISn 
CO  TO  TOO 
C 

C  TO* MATS  FOR  SV5T6K  SUMMARY  SAGE 

f. 

6*0  FORMAT)//,*  SYSTEM  DEPLOYMENT  SUMMARY*,/! 

5)?  FORMAT)/, •  STARTING  RATE  «  *,I2,A4,!3,*  AT  *»i4,*  MRS*/! 

)S4  FORMAT )  •  CAUISE  ROOTS  N  NILES  MIN  SHIP  MIN  SKIP  TOTAL  N I N  M 
UN  A*,/,*  !)»R  OPLYD  STEAMER  SEA  OATS  F«T  OATS  5>LT  RAYS  S 

2AFETY* 1 

SNA  FORMAT! IS, I), ST, I), SX, IS,AI,FS. 1,SX,FS. 1 .SX.F6.1 ,*S,F». 11 
SSS  FORMAT  </,  lX,t),)X,  I),  )X,U,  3X,F6.l<«X,F6.l.4X,F?.l,SX.F  T.ll 

SMS  FORMAT)/,*  - - - AT  ♦•F6.0,»0C  FF*  SEA  OAT  - - • 

t) 

56*  FORMAT! •  MINIMUM  SHIP  COST  FOR  THIS  DEPLOYMENT  A'F 10.0, *00* I 
STO  FORMAT  j*  MINIMUM  SHIP  COST  X  SAFETY  FACTO*  A* ,F )3.0, 'DO* > 

ST2  FORMAT!/,*  TOTAL  COST  FOR  ROOT  HAAOWAAF  DEPLOYED  A*  ,F  n.fi,  '00* ,/ 

1 1 

ST  1  FORMAT) •  TOTAL  FEET  OF  NOOSING  XEOUIREO  »*)6,/,'  TOTAL  S/S  SFNSOR 
l  PACKAGES  DPLTO  »•  181 

S’)  FORMAT  I /, *  AVERAGE  DEPTH  PER  BUST  IN  M 01  *»!6l 

STS  FORMAT)  «  AVERAGE  NSR  OF  S/S  PROS  PER  BUOY  IN  N02  <*161 

Sg?  FORMAT)/, •  AVERAGE  MAROMARE  COST  PER  BUOY  IN  NO l  A* F 10.0, * OU* I 

SR4  FORMAT)/,*  AVERAGE  DISTANCE  TRAVELED  PE*  BUOY  OEPt  OTEO  ••!&,*  N  Mi 

l  *1 

ST6  FORMAT!/,'  SUMMARY  OF  CONSTANTS  USED  IDS  THIS  DEPLOYMENT*  t 

ST4  FORMAT  (<  SNIP  AVERAGE  SPEED  *  '.FA.ll 

ST?  FORMAT) •  SHIP  RAX  SUCV  CAPACITY  -  *  1 3  I 

ASO  FORMAT  I  *  HRS  TO  IMPLANT  I  SHOT  *  ‘FA.1,/1 

SAA  FORMAT) /,1 IX. 'MAXIMUM  GEOGRAPHICAL  LOCATIONS*! 

SA6  FORMAT  )/,  S  X,  •  HESI  *,  S  OX,  *NOR  TH*  ,  111,  ■’EAST*.  )0X,*  SOUTH* ) 

5*7  *  OR  MAT  UX,F4,l,At,lX,F*.l,il,)X,FC.l(Al,lX,f*.l,Al,3X,F4.l,At, 

.  lS,F).l,At,)X,P6. t,A!,IH,FS,I,Al,/» 

AS*  FORMAT!*  THE  SHORTEST  MOORING  NAS  »,!%•  FEET  AT  •  ,F4.  1 ,  A ! ,  1  x,ES.  I 
l  *  A)  I 

ASM  FORMAT  I  '  THE  DEEPEST  MOOR  A*.  *,{S,*  FEET  AT  •  ,F4.  1 ,  A  l ,  1  X,  F*.  i 

I. All 

C 

c  FORMATS  FOR  DEPLOYMENT  TEST  SUMMARY 
C 

543  FORMAT  I  ) Ml  ,  I  )X , '  RUN  NBA  •  ,  !  ),  4j?X ,  •  OA  Tf  •  ,  I  T.  A4,  I  3,  /  ,  )4X  •  OEPL  JYMENT 
1  TEST  SUMMARY*,/! 

544  FORMAT! 14X.20A4I 

545  FORMAT)/,  13X,  I),  •  ROWS  DEPLOYED  FROM  '3A4,'  SHIP  BUOY  CAPACITY 

i « •  r )  i 

546  FORMAT! 14X, "TOTAL  DISTANCE,  N  M  •• I  7, TX , • MAXIMUM  CRUISE.  N  MI  •’! 
161 

SAT  FORMAT) I4X,'*ASE  COST  PER  SFA  DAY  •  f *F6 . 0, *00* , 3X , *C IS T /POR I  DAY 
I **F4.2, •  X  SEA  OAY* , /) 
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to/o«/»a 


F0«Trt4!N 


ooi  r 


s<^  fcuMima.’iaeeo  kn^fy.'.*?*.?! 

S4?  Fn*n4TIl*«.‘CtT/«I  t'SFT. I, JM.il 
S9«  FO*«4TI1A1U‘400/OY  »*SFT.?.  JM.i, /) 

HI  F04NAT!  161.  *S»G  «•»  NIN  NIN  »tX  XIX*  ,  T« .  ’  OrFlOYNtNT  CO 

1ST.  tK*,S5.*A»G  *'N  AVG  SHOTS*  . /.liJr’SHIF  CHS?  SF4  F0» 

21  iO»lT  *  S4F  .IN  OFIT  I  SA*  AYi/»UOY*  .**,  *OFl T  OATS  ONLY 
S»£*  SH|P*,/,l»*,*SFO  {OA'SI  OATS  04*5  OATS  FCTA  oats  1 
4ACT0*  |NlM)*,fc«t*  F£»  NUOT  IN  ',11,*  MTS  *1 
SAT  FnSNATl/.UT.IZ.*  H*S  TO  INFtANT  4  4U0Y,  TOTAL  T!N£  TO  INFLANT  »'F 

14.1c*  OATS - *1 

SOP  CALL  FAIT 
FMO 


‘S.  V  -I 
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T«44«#«. . .  • 


SYMBOL  LOCATION  SYMBOL  LOCATION  SYMBOL  LOCATION  SYMBOL  LOCATION  SYMBOL  LOCATICl 

IOAY  07AC  CMON  0750  IYCAA  0754  I  HOUR  0754  J  7  75C 

I  0760  KCVCLF  0764  KRUN  0760  KROY  076C  7*77  0770 

KRYR  0774  KHRt  0778  KHR2  077C  NSS  0740  **  '>744 

NBC  7744  KRTNRT  07BC  ICNT  0740  LCNT  0744  NBASf  t»7B 


9  &  r  r  &  +  r 


C  POC  OOl  Ci  O  C  U  ’w  l 


C  4.  L,  w 


*  *  *  &  -  „ 
O  4-  C  C 


4  4  •• 

W  *  u  C 


CCoTCC  u  r  ^  C 

M.A.  o 

U.  \  *>  »/\  W 

<cov  t- - n  r 

u 

c 


.  x  a  ^  - 

X  ft*  4  v*  ft*  z  a  4  n>  4i  * 

►  DQUjtgwI-NCCUUWoft  u 

?  2  5,  £  ?  J?  II  6-  M 

«  acc/4^4  I  w  B  * 


C  a-  •» 

a  ft-  «-  ft*  c  c  a 

z  z  4  >•  ►  ft-  ..  k  a 

«ik«ref-W4i  a.  n 

J-OCm  r  I  JCCail  y  i  » 

»ca2c&ccN»-M  m  k  M  < 


C  C  4 

cool  a  m  u.  o  ^  c  ^ 

>rac^<uwj 
V»-K  X  4  ec 


ttUQ*ccc*auo  +  »oc  *flDu04cuo*<ruc*«ue.  4  r 
^fA|N^NCtt«lC«)C«cc«)»<D«^O>99(M^90  {7  e  c  9>  4  4  4 

OOOOOOOOOOC.CCCC  C  OOOOOOUOOOVJC-OOOC  c 


oc4ccc«oo 

•><CCCXlT40<-< 

H44(bO»«N« 

4000CMNPJW 

u 

o 


*  t  ►  O  ft*  CO  v  *  U13  V 

U  ►-  4  ft*  C>  4  0  4  4  Z  tA  C  Q  ft-  X>UJQNh-  Jk*4  ft-  6-  »_) 

*  g*  g  Z  —  OlH  XILMK  &  dX  a4Q50U.K4Q  o  -j  «/>  a 

CtiOlfKjdj04XCd^W>hMV4IUAIaiK  f  V  C  ZQ 
ZtlO^OCt.4SO0VM<44UZ0ZZ4ZOZOOlZMKlM4 


C  ft*  > 

Ct/MJ  ft.  Q  00 

r  UJQ  j04ft4X 

VA-Q4aO«jjD 

«*U4oZ.i4»-Z 


4BOO4«UO4COO4BOO4«OC4«UO400UO4BUO'*B 
4  0UlU)kO^f^<#ir4«94CQUMkONAfirN«e4UOIU|L>MN(n 

OOOOOOOOOOOQOCOOOOOOOOOOOOOOOOOOOO 


5 44UO®»UO 

N44«UOVMklk 

40000mm*«aN 

8 


c  Ui  z  «/>  UJ 

c  r  z  k  ^  v  a:  a 

Z4a«/n*oo«> 

>Zu»ZMCtt^ 

IrtVlV'CZX^ZO 


04B004B004 
- - ‘‘WON® 

0-444 

o  o  o  o 


S*4«DOo«eu 

•*4(M"K'OOCrt 

»>44CUILIUU 

400000H44N 

8 


o  a  ft*  o  ►  m  §  40S  a  u.  ui  4  S «  k  c 

3UI/IK4W  £VlC^0OuaICCXO  OX  ft  ou«^o^  JUU 
ccuKO>  «>zuaatua>«hX4wj^u.jA<o^jM^d 
uzs&ttM>>4j<(Movi0y4z&cucu«ezzu>Mzara 
ZjC^MWftCZfiv)Za44ZZU040ZtfZMtfZKMK400. 


O  Ui 


c  *1 

iA  i/I  > 


X4cv  a  p  v  v  *- 

KZaC404h^ 

M&MZwtfOMU 


uo^cuo<#cuo4«uo<rryo<#cuo^«uo4cgc40ue 

9fiUOftiO^N4tr«N«4CUOlLOMrM«®4K94CuUftOM^ 
^Sh>hNC0«0B«f  «««t  C  «&**p(7e<7?9'*p<r‘0'444 

oeoooooooeeoooocoeooeocoorcoooo^oo 


0U040«CC» 
-^e-ou.  W4- 
^  44  AUMN9  ^ 
4©ecco~-  —  *• 
u 
c 


•4 

X 

ft- 

V 

4 

*4 

X 

c* 

*4  ^ 

a 

ft- 

ft- 

O 

*A 

oc 

M 

0 

fit 

z 

0 

ft- 

O 

a 

-1 

H-  i/1 

>■ 

uj 

e 

i/» 

4 

O 

Ui 

ft- 

4 

X 

ft* 

X 

0 

u 

u. 

O 

r 

1/1 

O  O 

b 

z 

a  u  ft- 

cja 

B  «/» 

O 

*r 

4 

Ui 

► 

>• 

4 

z 

s/t 

4 

u 

a 

?5 

0 

0 

a 

ft- 

z  z 

a 

X 

M 

mi  or  J 

•4 

» 

a 

a 

® 

4 

Ui 

V 

eo 

ftO 

e 

> 

> 

-J 

z 

0 

/ft 

a 

4 

ft* 

Uft  O 

mi  mi 

or 

a 

0 

r 

BUZ 

a 

z 

a 

— 

B 

Z 

Z 

O 

ft- 

ft- 

••* 

a 

a 

4 

C 

O 

V* 

« 

*3 

4 

z 

z 

U  B 

*  OC  X 

X 

c 

— 

e 

7ft  X 

X 

w 

e 

z 

ou.  ft-  4 

<c  r  <v  4  k  r 
*4  c  «i  a  a  4  a 
>-Z4ao*-fc-_»c 

Ulft  X/lX<iAH- 
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CALLED  SUSKOUTINES 


r 

* 


Wlfc-Nt  <#  4  C  C  C. 

••©ewcfrr'o*  *  ?  *  »  «  r 

.  w  _  _  _ 

*  c  ©  c  c*  c  c  *a  «.  c  r-  v  c  c 


.  C  U«C  4  4  C*  IN*  * 


.Tii’'*.  J2"*:11,  *5toc’!f,,irWNN<uf.'i1  u  «  (.  « 
Uk4<T*«U**ru  r  u  * 

f  >  *j  +  *  «  «  *  «f  o  c  u. 

- -  ■■„-,l-pi^^Nlv^Nw^WNN^lNN 


*3 

A 


O 

O 


o  o 


5  4  Ui  4*  4  #4 

w®NO<H 


MtCBCUU^ 

r  ^  __  ^  ^  ^  C*  x  —  *•  ID  w  p-  c _ _ 

u  tSooooococootiuo^oSo 
8 


UU#BU<#eUBUMUIU<NONN««B#UliMkOUlU««O^^U(b<«<# 

WxC<5M«4fl^O»U«#4W«NCU.n«aiNMIt.M<n®N2fiPCO 

•  9  4CuoewN<t<®N»<geibbMAA«irthce?«fluuibOivf  «<r 


m  a* 

►  o 


-4  O 
m  m 


o  4  4  ©  4 

3T  — 

«  0  -0  U.  4 

M  X 

*A  ui 

40000 

>  U  «  O  €  l -  - - - - 


l««N 


!®UjMmiPN4<o«N^u«c#«^Qir)-44 
lttB»<BUQOU.N^«9s»<fiQWO  -«** 
i000005b00----------NNN 


0<4OO«4«4U^OlbNUNOU4 

OMNhtA^ClihxthCNO^N® 


s? 

fv  0“ 
X  4  i r 


« 

O 

U.  X 

§1 


0OO 


•  ©  * 

©  **  ir 


N 
O  >■ 

5§ 


«/>  M 
«A  U- 


3  « 

IA  © 


«  tf 

88 


s 

u 

4  *- 

5  8 


or 

u.  o 


uio5»o-«o-*NN^^^^-KO-*NtirwNP'Oo----<irNMrf"m«e«-«a^-A->»oo 


«ooo§oSooooooo5oooooooo§SooocoooooooooooSocooo 
-i5ooeooooooooe5eoSoooooooeoeoooeoooooooooooooe 


o  ® 
o  o 


!*M«ouy4«««c«ui»f  ua#«uei 

-  O  <  inn  J  t  N  *  *  «  5  O  O  «  t  t'  »  K  i  ■  N  ' 

hrfNNtmr*]!  •irfaieeu<<n«< 
<ooeooaoooooeoecoooMMM< 

8 

w 


4QNruoMur^»ooau4u«iLC»<rn4 

IN*4lulllllONfl4««Ka»4CBueil.M«4 
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406  00411 


020000 


W  Wo  Ui  «  SC  u  ^ 

o»r"cr 


OOOOOOOOOO^&OODCL  « 
00000000000000000* 


o 

o 


«n  ^ir  on  u  < 
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ooeoeoooooooeooo 
OOOOOOOOOOOOOOOO 
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01 JK  04(4 47 I HO  SVITIN/UO  FORTRAN  140N-F0-431  SI 

sss  c,sHisnr*!!&im . 


u»soim*ft  . 

U430l())*44 
I49S01 (41*98 
>49301 (91*164 
I49S01(6I*244 
(69S0l(7l*m 
t49S01(9l*44? 
t 49901 (41*696 
149901 1 101*494 
1 499011 111*1312 
1 49901 1 121*1441 
( *4501 I l SI *1469 
U9901  1 141*2429 
t  44901 1  191*3291 
1449011 141*4922 
144901(171*4942 
I 44901(1 91 *9943 
(4*301(191*11124 
144401(201*14409 
OO  10  J*1,NT4NT9 
lf(CTV9F(J)-CTEST(4Mft.30,9 
4  on  19  1-1,20 

|F(I0E9TM(JI-1A490U 11110,12,14 

10  9F14Sr*(IDE4TH(JI-|44S01ll-lll 
TFST*.i4(i49smm-i49sni(i-m 
|F(9Fi49T-TE9Tlll, 12,12 

11  1*1-1 

12  NSUMJI-t 
BO  Tn  25 

19  CONTIHUF 
4309(^1*20 

29  CST SU3 ■C3TS4K*NSUR( J I 

CSU'KG-CMRGFT/  1000.*(l  0E4TH(  JI4SC04E I 
TCC5K  JI-4C03T(J|  (  CSTSU9  C  £37940 
N7SIB*N7SUft  1  NSII4(  Jl 
NT02M-9T09M  C  I0E*TH(J| 

40  C0NT1NIIF 
KETU41 
ENO 


DISK  OPERATING  SYSTSN/S60  FORTRAN  BAON-FO-ASl  il 

SUBROUTINE  CLOCKTKCLK.riRS .  IOAT.NONTH.1 YEAR, IMOUA, CRON, CAl,  1CNTI 
DIMENSION  CAL  <12 1 
IF< ICNTIS.5,6 

s  toavs*o. 

e  I F  KCLK*1.2,1  TINE  !S  IN  HA, DAY, NON 
A  GO  TGI 10.12.1A1.KCIA 
C  UXE  INPUT  is  IN  HOURS 
10  OAVS«Tl»e/?*. 

SAVE-OAVS 

TNTR-OAYS 

YDAYMNTR 

FP«SAVE-XOAY 

TEST»2A.*FP 

TEST.TEST1.5 

IAOO-TEST 

ro»Y*toAY£tf«T« 

I  HOUR  SHOtF  .  I  A  00 
IH  t!  UIR~2n)I5,16,IT 

15  TOAVS“T0ArSL0AVS 

r.n  to  ao 

16  tOAY«IDAYtl 
iM0UK»1 

TDAYS-TOATStOAVS 

r.n  rn  *0 
IT  !AOn*iHnu«  -2A 
I HP JR* 1A00 
IOAY.IOAYt.1 
T  PAY  5*  TO  AYS. 5  PAYS 
r.n  Tn  ao 

C  ' E  ‘  ■  TINE  !\PIJT  IN  DAYS 

i.~  toays*soaysit(hf 

ITIHf. , (HE 

IDAY-IOAVUTINE 

YTI«(.|TIHE 

CPT’  HF-KTT  -if 

TFST.2A.PEP 

TEST. TEST  C , 5 

IAOO-TEST 

i  hour  « tHfHTACiAon 

1F(!Mni(R-7AI6f',M,62 

no  r.n  to  no 

-l  lOAY.ICAVtl 
I  MOOR.' 

GO  TD  NO 

N’  IAOO.IHOUR-2A 
[HOUR,  1*00 
10AY*  .  AYU 

NO  IE1  I0AY-B1II  A.  19,20 
1 A  GO  TO  50 
19  I0AY.1 

UnNTM.HONTHll 
10  lMHOHTH-m21.22.Tl 
21  GO  TO  50 
T7  HONTH. I 
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10/08/68 


CLOCK 


tyfar-iyearu 

GO  TO  80 

2)  !*DO»NO«ITtf-l  J 
**ONTH-  IAOOM 
lYEM-t-FARtl 
GO  TO  80 
20  OAYS-IOAY 
XWN-OAYS/JO. 
SAVF-XNOK 
INTA-XNON 
X«0N-!«TR 
FF-SAVF-XRON 
TFST-JO.RFR 
TFST.TFSTt.J 
lAGO-TEST 
NORTH. NONTHtlNTR 
IOAY-1 ADD 
GO  TO  JO 

C  X  F  AO  TINE  INFUI  IN  NORTHS 
l*  ITINE-TINE 
TINF-TINFMO. 

TDAYS- TDAYSIT INF 

north- northiitine 

GO  TO  JO 
80  I C  N T • I CNT41 
Dn  68  1-1,12 
I  FI NORTH- 1 164,66, 68 
86  GO  TO  67 
68  CORTIRUF 
67  CNOR-CAKIt 
RETURN 
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DISK  OPERATING  SYSTEM/DNO  F  no  r  R  AN  iolN-F)-4r>  1  3 

SUBROUTINE  GRAPH  (  SPD,  PDA  YS  ,  K  BC  ,  HOL  l , NSS ,NBC , *HR l , KHR  ? , ACPD , NH  r> 

l TO  1 S I 

DIMENSION  NPCIMI,  T  I  TLF  t  1  7  I  .  HDLU2D),  KT  (’4  )  ,  ACPr4<  7  •’ I 
DIMENSION  KRC ( 7 7  I . DOAYS  < 7? » , SPDI  7 ? I , KT PL  C ( S <  U , * HU P( S  M ) 
DIMENSION  VTIRIt  ST(«),  NRYSIM,  TO!$m 

CONTINUE 

RETURN 

END 
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APPENDIX  G 

MICRO  FLOW  DIAGRAMS  FOR 
THE  INTEGRATED  BUOY  DEPLOYMENT  COST  MODEL 
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APPENDIX  H 

PROGRAM  SOURCE  CARD  DECK  FOR 
THE  INTEGRATED  BUOY  DEPLOYMENT  COST  MODEL 


(Limited  distribution  of  this  Appendix  is  under  separate  cover) 


APPENDIX  I 

COMPILATION  LISTING  FOR 

THE  PROCUREMENT,  REPLACEMENT  AND  MAINTENANCE-COST  MODEL 
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OISK  OPERATING  SWEM/JPO  F  OR  TP  AN  3A0N-P0-491  II 

J*  C0ST'  ,'0*  PROCUREMENT «REPi ACEP«!NT«NA|NTENAN(il  POR  AO  CONPONCNTS 

r  « *  JUNr  M 

c 

ntNPNSION  CTEST! 3 1 ,  DATE ! 9)  , T ITLEt 14)  «C0MPI4,91  I  *PNBRf 91 I  tPLIPf 1 911 
OININS ION  COSTNI 41 ) ,SALVI91 1  *NBRI90I ,RC0STt90) *RPLCISOI *NEM( SOI 
01NENS10N  CL  IPS  1 901 
T^0ST«0. 

PCOST-O. 

KCVCIT^O 

KONP«* 

RFA0I1 tlOOICTFST 

100  FORMAT  ( 3A4I 
C 

C  RF AO  AND  WRITF  NFAOING  CAROS 

f. 

inp  RFAO(1,101)NBRB,FCTR 

101  FORM*Tmx»n»?Ax,Fi.n 
IF(FCTR) 12*10*12 

10  FCTR«1.C 
12  RFA0I1,102I0ATE 
10?  FORMAT  1 5A4I 

WRITE! 1*  200IOAVE 
?00  FORMAT! lMl*l9X,9A4t/» 

On  1 A  t«l,2 
REAOIl  ,1P1)TITLE 
101  FORMAT! 16A4I 

WRITE! 1*2011  TITLE 
201  FORMAT! 16X.1AA4) 

1A  CONTINUE 

r. 

C  WRITE  PAGE  HFAOINGS 
C 

WRITF! 1.2021NRRB 

?■'?  FORMAT!/, 16X,*AVFRAGF  ANNUAL  REPALCEMENTS  FOR',15,*  BUOYS*.//) 

WRITF! 1,2031 

20!  FORMAT  1 1 BX* • 1 TEM* , l 2X* • NRR  LIFE* *TX, 'COST  SALVAGE  REPLACENEN 
ITS/VR*  1 
WRITFI1.20A1 

?0A  F ORM AT  1 1 IX  * ' OPL V  ( YRI • «TX, • EACH  VALUE  NBR  COST* I 
!F  <  XCvCLF H6»  16*30 
r. 

C  RF  AO  COMPONFNT  CARO  LIST  MAX  OF  AO  ITEMS 

f. 

16  on  *a  .1*1,91 

REAnil«tP4) I  COMP! I, Jl, 1*1, 41 ,FNRRI Jl,FLIFE!JI»COSTNIJI, SALV! J 1 
l-H  FORMAT  I  AAA, AX ,FA.0,F9.0,2X,FR.0,2X,F6.0) 

I  F  I  COMP!  I ,  J I  -  CTESTI1MIR,30,19 
IR  IFIFNRR! Jll?2,20,22 
•»0  FNRR  t  J  )  »N9R9 
??  NRR I Jl *FNBR| J  1 
KPMP*K  OMPC 1 
.’A  CONTI^UF 
C 

C  CA«D  LIST  COMPIFTE  COMPUTE  NBRS  AND  COST 
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io/ir/aa 


MORTMAIN 


000? 


c 


f. 

c 

c 


VI  on  M  I- 1, ROMP 

ClIHI  n-PltFfltlRFCTR 

RC.OST!  1 >"FN8AI  I IRICOSTN!  I l-SALVI  1 1  l/CL  IPE!  t) 
TCOST-TCOSTIRCOSTM) 

PCOST*PCOSU!  FNM! 1 1  'COSTNt  1 1 1 
APlCll)*FN8AU»/CLIff(ll 
16  CONTINUE 

AMAINT ■•S*TCOST 
ANOPEA»ANAINT  C  TCOST 

WRITE  OUTPUT  PARC  UNF  ITEMS  AND  GRAND  TOTALS 


«!TEIJ«IoMICnAPUiJlifMiAliNSAUI»Cl!«IJIiCO$TNIJ»iSAlV(JI, 

IRPLCIJI.RCOSTIJI  .  ..  co  ft* 

705  FORMAT t |6X*4A4* |5,F6.l*‘  *',F9.0,‘  •  • ,F7.0»FT. ! *  *  »‘,F9.0» 

40  CONTINUE 

WRITE!  1*?04|PC0ST 

714  FORMAT !/*16X*‘ TOTAL  INITIAL  PROCUREMENT  COST 

WRITE!  1*  707) TCOST  _ 

217  FORMAT  I /,16X,‘ AVERAGE  ANNUAL  REPLACEMENT  COST 

WPITFI 1*208IAMA!NT  . 

>0A  FORMAT I / » I6X* • AVERAGE  ANNUAL  MAINTENANCE  COST 
WRITE! 1,20R» ANOPER 

700  FORMAT!/* 14X, ‘ANNUAL  REPLACEMENT  C  MAINTENANCE 


A‘,F9.0,‘00‘ I 
»‘,F9.0,'00‘I 
»‘,F9.0,‘00'I 
»‘,F9.0,‘00‘  I 


C  READ  OPTION  CARO  FOR  RECY,COMP.  CM1  IN  NAME*NBR#LIFE*COST  OR  END 
C 

RE AO! 1  * 105ICTYPE 
105  FORMAT ( A4I 

IF ICTYPE-CTESTI 21 1 50*  52*  50 
57  KCYCLF*l 
TCOST-O. 
or.nsT»o. 
r. n  to  too 

50  IFICTYRF-CTFST! 111900*54,900 
44  KCVCLF.l 
TCOST-O. 

PCOST»0. 

RE ADI  1  * I06INTCMG* I  NEW! 1 1 ,I»i*NTCH6l 
IDF  FORMAT! 12,2613/24151 
DO  54  <■ ! , NTCHG 

READU*104) ! COMF1 t*JI, 1*1*41 ,FNRR! Jl »FLIFFIJI»COSTN!J)*  SAL VI J) 
NRRI Jl *FNR»< J» 

44  CONTINUE 
GO  TO  100 
9DC  CALL  C  <  I T 
FNO 
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APPENDIX  J 

PROGRAM  SOURCE  CARD  DECK  FOR 

THE  PROCUREMENT,  REPLACEMENT,  AND  MAINTENANCE-COST  MODEL 


(Limited  distribution  if  this  Appendix  is  under  separate  cover) 


APPENDIX  K 

COMPILATION  LISTING  FOR 

THE  10-YEAR  TDP  FINANCIAL  PLAN  COMPUTER  PROGRAM 


K  - 1 


.A.  ' 


»<V‘. 


’  "A  '  n*H 


f. 

C 

C 

C 

c 
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t 

c 

c 

r, 

o. 
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c 
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f. 
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c 
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r. 

c 

c 

r. 

c 

r. 

c 

r ; 
r, 
C 
C 
C 

c 

r 

C 

c 

c 

c 

c 


c 


e*  smeetdn  riuyiirwn  research  center 

TH|$  MOOT  INC  COMPUTE!,  THE  SUNNARY  PE  ALL  f  INANCI AL  EXPENDITURES 
CO*  'HI  TIN  YEAR  PLAN,  NATIONAL  DATA  RUOY  SYSTEM. 

INCUT  MQUIiet)  tt  AS  FOt.LOWS- 

1.  MAVRIN  IISI 

NUNRM  nr  OIPFERfNT  CATEGORIES  COSTS  ARE  ALLOCATED  TO. 

IA.  RNHIt.JI  I  20 A4) 

TITLES  IDENTIFYING  EACH  OF  THE  AMOVE  CATEGORIES. 

2.  NNJ  IISI 

NUNRER  OF  MAJOR  ACTIVITIES  TO  RE  INCLUDED  IN  THIS  RUN. 

J.  NJCTV  (20AAI 

ONE  OF  THE  ABOVE  NUMBER  OF  MAJOR  ACTIVITIES. 

A.  MSB  IISI 

NUMBER  OE  SUB  ACTIVITIES  INCLUDED  IN  ABOVE  MAJOR  ACTIVITY. 
S.  MNCTV  120**1 

ONE  OF  THE  ABOVE  NUMBER  OE  SUB  ACTIVITIES. 

A.  NSWCM  I  AO  I  21 

THE  VECTOR  INDICATING  WHICH  CATEGORIES  THE  FOLLOWING  COSTS 
ARE  TO  RE  ALLOCATEO  TO.  1  INDICATES  ALLOCATION.  BLANK  OR 

2ER0  causes  category  to  re  bypassed. 

1.  EPOS  IISI 

NUMBER  OF  COST  PERIODS  INCLUDID  IN  ABOVE  SUB  ACTIVITY. 

TA.  CRHIII  ItOAAl 

TITLE  IDENTIFYING  ONE  OF  THE  ABOVE  COST  PERIODS. 

R.  MSTART,  MSTOP,  TOOL  I2IS.E12.0I 

THF  BEGINNING  AND  ENDING  MONTH  DEFINING  ONE  OF  THE  ABOVE 
COST  PERIODS  AND  THE  TOTAL  DOLLARS  SPENT  IN  THIS  PERIOD. 

IF  PERIOD  FUNDING  IS  TO  BE  LEFT  OPEN  FOR  FUTURE  CONSIDER¬ 
ATION.  00  NOT  ENTER  TERO  FOR  TOTAL  DOLLARS.  NONSENSICAL 
AMOUNT  MUST  BE  USED  (IE.*  .OOClt. 

o.  srnsTin  1 6*12.0) 

THF  MONTHLY  COST  FOR  EACH  Of  THE  MONTHS  DEFINED  IN  THE 
ABOVE  T I  **t  PER  I OOS.  USED  ONLY  IF  TOOL  IN  (8.1  IS  2ER0. 

'Iff*  SETUP  NOTET.- 

H.)  THRU  t«l„»  ARE  REPEATED  THE  NUMBER  OF  TIMES  STATED  IN 
12. I.  IS. I  THRU  IS.)  THE  NUMBER  STATED  IN  (*.>  AND  (8.1 
AND  (R.l  THE  NUMBER  STATED  IN  TT.I. 

01 MF  NS  (ON  8INC27,l20l,TC0Sm?Ol,0TRI2T,4O»,NSWCH(27)*NJCTVI2Ol  , 
1MNCTVI 201 . 1NH( 20. 271. SCOSTI 1201  ,CPH{ 1C  I  • tSCDSTI 1201 . IQTRIAI, 

2B ARILS,*)  ,  TYRIIOI.NTYRIAI 

REA0ll.10IMAXBIN.IBR 
ID  FORMATUMSI 

RFAOd .17II(BNH( t.JI. I  *  1 , 20 1 , J« l , MAXBIN! 

WRITFI  A,  ISM  J.IBNHI  I .  J  1 1  I  •  1  •  ?0 1  •  J«  l  «  MAXB  IN  1 
IS  FORMAT!  IMM7X2RMC0ST  VFCTOR  0FFINIT10N  TABLE//8X8HCATEG0RY12X 
I 10H0FF INI TION//I I  12. 1X20 A All 
CLEAR  BINS 
?S  00  TO  1*1.27 

no  so  j* l . 120 

BIN! I, J*«0. 

SO  CONTINUE 


K-3 


io/or/ar 


MORTMAIN 


0002 


REAOII  *10INMJ 

REAO  MAJOR  ACTIVITIES 
on  A  90  IMJ-l.NMJ 
REAOII « 1TINJCTV 
FORMAT 1 20 AA I 
REAOII, 10INSB 

READ  SUE  ACTIVITIES 
00  219  ISH-l.NSB 
REAOII * ITIMNCTV 

CLEAR  COST  MONTHS#  READ  COST  VECTOR 
00  99  1-1,120 
TCOSTMl-O. 

CONTINUE 

REAOI 1 ,901 INSMCHI 1 1 ,  t-1 .MAXGINI 
FORMAT  1901?) 

MRITEI 3,99)MJCTV,MNCTV 

FORMAT  1 1H17X16HMA40R  ACTIVITY-  20 A9, 39X9 HI NPUT//RX16H  SUS-ACTI VtT 
IY-  ?0A  >/ //l 1X2HYR 10X7MPROGRAM) 

C  READ  COST  PERIOOS 

REAOII ,10IKP0S 
ILNS-fr 

00  ITS  K-l.KPDS 

REAOI 1 ,60 tCPH.HSTART.MSTOP, TOOL 
6P  FORMATI10A9/?I9,F12.0» 

ILNS-lLNS-*9 

IF!  ILNS-60 ) 63 .63  *  61 

91  MR ITFI 3,62 1 

92  FORMAT  1 1H1 1 
ILNS-9 

93  MRtTEI 3,691CFM,MSTART,MST0F 

99  FORMAT  1 1H010X 10A9 .2X13HST ART  MONTH  -I6/S9X12HST0F  MONTH  -191 
IF! TOOL 170,90,70 

TO  CRM-TOOL/FlOATIMSTOF-MSTART-1) 

00  90  l-MSTART.MSTOF 
TCOSTI II-CPM-TCOSTI II 
90  CONTINUE 

1  TOOL- 1 1 F IX  I  TOOL  I ♦9001/1000 
ICPM-I IF  I XI CRM 1 99001/ 1000 
120  WH1TEI3.130HT0OL.ICPM 

130  FORMAT  1 57MOHFIINOIN6  -SIS, 1HX/97X20HAV5  EUNOING/MONTH  -AI9.1HK) 

00  TO  179 

90  9EA0(1 .9911 SCOST III. I-MST ART , MSTOPI 
99  F0RMATI9F17.0) 

00  190  l-MSTART,MSTOP 
TOOL-TnOL*SCOSTI 1 1 
190  CONTINUE 

1  TOOL- I  I F  IX I  TOOL  »*900l/ 1000 

on  i9?  i-mstart.mstop 
I SCOST III -(IF  I XISCOSTI 1  1199001/1000 
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APPENDIX  L 

PROGRAM  SOURCE  CARD  DECK  FOR 
THE  10-YEAR  TDP  FINANCIAL  PLAN  COMPUTER  PROGRAM 


(Limited  distribution  of  this  Appendix  is  under  separate  cover) 


L-l 


APPENDIX  M 

BUOY  COMPONENT  CHARACTERISTICS  DATA  CARDS 


(Limited  distribution  of  this  Appendix  is  under  separate  cover) 
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APPENDIX  N 

COMPILATION  LISTING  FOR 

THE  BUOY  COMPONENT  DATA  CARD-TO-TAPE  PROGRAM 


ot  O  O  «->'  coo 


3AON-FO-451  31 


01SK  DPT RATING  SYSTFN/JAP  FORTRAN 


C 

C 

f. 

r 

r 

c 

c 


c 

r. 


r 


E  JrSVnwIIlX  Fl?.5Fi?«B»nMC?,,!nNfNT  nklk  C*R0S  0HJ0  U>e 

H  rR^CKSn^rar TBy«MorT  ?eNC"*TF  1  ™  3  «?nRS;|Ci;MJ| 

TRICK  S(1N,  TRC t  IS  OCT  1  PAR 


MU  |A*,|WfH|  ANRI  ARRAYS  FRO*  A  HLANK  CAROS 

■'IMENS  ION  IAKI71I ,|RK< 751, ICO! Til, 1R0I 75), IT  It  711,172175) 

*»FAr»n,l  »l  tAKM), 1-1,741 

1  •  »*l»MAT  It?,  IT,  A  A,  I  A,  |  1,  A7.7I  A4 I , 1 A4 , 2 A4 , A4, 2A4 , 2 (  A2 I , AT , 21 2A4) , A1  I 
“TAOII  ,2U  HKIM,  1*25,47} 

7  FTP HAT  I ?A4,A2,AT,?A4,AT,A4,2(A7,A4| ,2tA4l,A?,2A4*3{A4l , A2.2A4) 
RCAOtl.TII  UKU),  t*4R,711 

'  FJW'AAT  I  ?A4,?|  A2»  ,21  A4),2<  A4.A2)  ,2l2A4tA7l,A2,T(A4l,A3,2U4),A3) 
MAOI1  ,4H  IOKI 

4  E.?CMAT(  4  3,11  A4t,A2,Al,A4,AT,A4,2UTI,2A4,Al,2(A4),2f  A*t,Al,A4,AT, 
1A4.2I *1.A4)1 

“FAOU,SMlRt<m,T»27,5CI 

5  FORMAT  (A4«AT«2( *4|,AT,A4,AI,A4,2(AT) ,A2,A4,Al,2( A4),A3,  A4.2A4, 

1 21 A4| , A?  «  A4, ATI 

'*rAO||,Mt  InK  <11,1*51,75  | 

4  FORMAT n I  ATI , A4,?A4,A1  ,A4,2C 2A41.41 AT  I  , 7 1  Al , A41 , A2 ,2 A4 , A2.A41 


rillTP'lT  TAPS  ON  J  l 
«FwI»J0  n 
K'jrr.*'* 

*r.A®n«p 

urnMo.o 


R r Af>  M-»ST  CARO  7E  SET  INTO  ICOICARO)  ARRAY 


ofnii.in  icr»i  ii,i*t,24i 

IF  I  TCP!*  l-MK,K,V! 

• r  NCD  P* l COI S I 

TF(*.CA’ni  14,17,14 

1 7  *n*ico(  n 

SC ("•OxKCn'iP  r.  1 

14  1  t  (  f  CP  •  4  | )  14.<>l',0,16 
\h  -,n  TP(  ,  I", 40,40,40, 471, NCRO 

CW  C*«*l  FOR  THIS  r/TMOONFNT  ENTRY 

’<•  n''  ??  J *  1 , 74 

’?  ITHJ»*ICT(J1 

On  ?4  J» 7S, 71 
’4  IT  I  (  Jl *1 AK( Jl 

KC  ARO* <C  AR  O  t  IC0I5 1 

or*  m  irr 

T4P  CAP'IS  TPO  this  FOMPPNFNT  ENTRY 

T"  RFAOIl  .21  (  from,  1*25,471 
O"  T2  1*1,47 
T2  !  T  H  J I » 1 fPJ  J I 


-V'  3 


in/M/M 


EOR  TRAIN 


u 

U  TT| I J| *| AK( J) 

kcaro*<caro  t  tent ^ > 
no  »n  no 
c 

C  TMRTF  OR  HORf  CAROS  FOR  THIS  COMPONENT  entry 

r. 

♦O  RF4nil,?H  ICOl  tl.WS.ATl 
RFAnn  .i)  (  icd(  n ,  i-<b,7h 
no  *? 

A?  1TUJ»«!C0IJI 

KfARO-KCARO  fi  fCOHI 
IF  I ICO! 51-ftl 100,50,4ft 
♦*  ir<  icnm-6160,70.70 
r 

C  FOUR  CAROS  fOR  THIS  COMPONENT  ENTRY 
r 

SO  RfAOfl » A 1 1 IROI 11,1*1,261 
00  5?  J* 1 »  ?ft 
s?  IT2I JI»|R01JI 
on  s*  >27,71 

S*  I T7I Jt  *1  PR  I J I 
no  to  no 

p* 

%• 

C.  FTVF  CAPOS  FOR  THIS  COMPONENT  ENTRY 

C 

*>''  >*FAOtl,AlttB0lll,l*l,?A! 

•*FAOU,S|  (  |R0|  I  I  «  1*27,  101 

or  ft2  J*t,so 

*>?  TT7C  JI«TRO(  J| 

OP  Aft  J*Sl  •  75 
ft*  |T?UI«IPKUI 
Of  TO  n** 

C 

C  SIX  CAP  OS  FOR  THIS  COMPONENT  FNTRV 

C 

TF*  RFAOtl.AII  IROI t|, 1*1, ?ftl 
RFAOI l, SI  I IROI II.  I *27, SCI 
RE40I1 .ft  1 1 IROI II. 1*91* 751 
00  T?  J* l »  71 
77  IT?(J1»|P0IJI 

l# 

r.  WUTF  ONF  RECORO  ON  TAPE  11  .  ICOI 1 1 *1 .2, 1 
C 

nr  N®  I  TP  (  1 1 . 7 1 1  T  1 

7  cPRMATin,  n,  Aft.Ift,  tl.A?,?I  Aft  1 ,  UA,  244 , Aft,  2Aft, 2 1 A2 1 ,  AT , 2 ( 2AA ) , A 1 
l2Aft.A7,4S.2A4,Al.A4,2IA2,A4l •  2 1  Aft  I , A2 ,2 Aft, )l Aft I , A2 ,2Aft, 24A, 2 1 A21 
771  Aft  1,7! Aft,A?|,2l7Aft.A2l,A2,3|Aft| ,49,21  Aft | , A)  I 

norc«KRcc  r.  i 
IFfKf.O-tTIIl  1  1102,104.10? 

1V»  srpsoBtern^P  £  i 
sr n» 1 T  j (  1 1 

n*  im icrni-mcft.nft.iofi 
I  ift  no  to  ?r*n 


•i  «-»;■*  r»  -> 


10/M/fcR 


MORTMAIN 


0001 


C  WRITE  TWO  RECORDS  ON  TAPP  U«  ICDIM-4, 3,6 
lOR  WRITFt 11»R1 IT2 

R  FORMAT (A3*3IA4),A2«A1,A4»A3«A4,2IA3) «2A4« Al«  ?| A4 1 «  ?| A3) « Al,A4, A3, 
144,?Ul,A4l,A4,A3,2IA4t,A3,A4,AltA4,2IA3l,A2,A4,At,2tA4l,A3*A4, 
22A4»2! A4I » A2» A4» A3, 31  All , A4»2A4»A1 «A4«2( 2A4I *41  A3) ,2!4l,A4l«A2, 
32A4, A2« A4) 

KREC>KREC  t  1 
r,0  TO  200 

FNO  nr  nATA  CA‘»OS 

«no  nn  rpi  J«l,24 

ooi  iTitji-icnui 

00  002  J»75,71 
RO?  ITltJIMAKIJt 
MR  ITF.I  *  I  »  71  ITl 
KRFC-KRFC  C  1 
FNO  F| Lf  11 
REWIND  ll 

WRITE!  3,SO'MKCARO,KCONP,XREC 

SO0  FORMAT  1 1HI • /• *  TOTAL  CAROS  PROCESSED  15, 5X, 'TOTAL  COMPONENTS  PRO 
1CFSSE0  ■«  II, 5X, 'TOTAL  RECORDS  ON  TAPE  »*I5,/,*  LAST  RECORD  ON  TAPE 
?  CONTAINS  ONLY  9«O«»0  FNTRY*  I 
00  TO  <*<jq 

N5R  OF  CAR  OS  TO  PROCESS  EXCEFOS  4 
005  WRITE! 1,5011 

SM  FORMAT! iHl,/,«  THE  FOLLOWING  CARO  TYPF  1  IS  IN  ERROR*, H\ 

WRITE! 1,5021! ICO! II  ,I«1, SI 
SO?  FORMAT! IX, 11,2X,11,?X,A4,2X,I4,2t,ll) 

RFWINO  11 

qqq  cau  fxit 

END 
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APPENDIX  O 
SOURCE  CARD  DECK  FOR 

THE  BUOY  COMPONENT  DATA  CARD- TO- TAPE  PROGRAM 


(Limited  distribution  of  this  Appendix  is  under  separate  covert 
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APPENDIX  P 

COMPILATION  LISTING  FOR 

THE  BUOY  COMPONENT  DATA  FILE  RETRIEVAL  PROGRAM 


P-1 


n  o  -*> 


nfSK  OPERATING  SVSTEH/360  FORTRAN  360N-FU-491  31 

r.  «*rogran  ai  pinf  print  print  out  biiov  cohponfnt  data 

C  PACK  COMPONENT  Will  MAVF  I  OR  2  PAGES  WITH  A?  OR  BA  CHARACTERISTICS 
C  A.J.  FRIfRSON.TRC,  1R  OCT  1 AAA 

o. 

ot  MCNS  ION  rOMR(R,12>,  1WRD(71,7),IWR0I7M,  71  «  T ITLF 1 1 20)  ,  TITLE21 2**  I 

r.  Rr\n  COMPONENT  NAME  list 

f. 

on  1 0  l»!,J2 

**4011 ,l)(COWP<l,J),|rl,AI 

1  FORMAT ( 7X* AA4) 
f 

r.  "MO  2  TITLF  CAROS 

r. 

RE  AOM  * 2  IT  ITLF  1 
RF40(1 ,?|TITIF2 

2  FORMAT (20441 
C 

0  SFT  TAPE  11,  SFT  COUNTERS,  RF  AO  RECORD. NAKF  TESTS 

C. 

REWIND  1  1 
MAXC«7 
RFNO«n 
NR  AGE*'- 

?n?  MP AGF*n 

SC R*-n 
?">1  .1^0 
■»oo  j.jci 

If  (.l-M4XC)12,12,inn 

12  °EA0(1 1,311 1 WROC I, J), 1*1, 711 

3  Fob  MAT (12, n,AA, 14, II, A2,»(  A41 , 344*244, A4,?A4, 21 A?1 , A3, 2(2441 ,A1, 
12A4, 42*4’, 244,43, 44, 2(A2» 44 1,21 44 l*A2»2A4»1( 441,42, 244,244 ,21421, 
22(441,7(44, 421,71 7A4,A21,A2,3( AA1 , AT* ?( A4 1 , A3) 

IF( I WR0(4,JI -R9NR I  14,400,14 
’4  !E(NCR)16,10,1R 
10  NC  0*  Ih’RO  (  1  ,  J  ) 

1  R  (f  (  IWRK  1 ,  JI-NCP1 10,20,30 
>0  IF(lwRO(‘;,JI-3»2nO,2CC,27 
■»2  IF(RPA.-,E)74,?A,2A 
■•4  tPAGC*  1 

COMPONENT  HAS  TWO  RFC X  FOR  EACH  FNTRY 
’A  RFAOd  1,4KIWR0(I,J»,I«1,75I 

4  FORMAT ( A1,1( A4),A2,A1,AA,A3,A4,7(  All ,?A4 , Al ,2 ( A4 1 , 2 1 AD , At , AA, AI, 
1A4,2( A1.A4),A4,A3,*I A4 1 , Ai, AA, Al , AA , ?( A3 1 , A2 , AA, Al ,21 AA I , A3, AA, 
2744, ?( 441 ,A2, 44,43,0( A3I  , 44, 2 A4 , A 1 , AA, 2 ( ?A A) , 4 ( A3) , 21  A l , AA I , A2, 
32A4, A7,AA| 

0,0  TO  2C o 
C 

4->0  I  r  (  J-l  140|  ,401,40? 

4*1  0,0  TO  700 
40?  KFNOaROQQ 


10/>7MB 


FORTMAIN 


0  007 


C 

C 

C 


c 

c 

c 


r. 

C 

r. 


go  rn  snc 

I*.  3MPONFNT  CHANGED, MR | TE  OUTPUT  PAGE (St 

30  oacrspv.f  u 

tHj-ini.si.soo 

31  r,0  TO  20 2 

OUTPUT  ARRAY  FILLED, WRITE  OUTPUT  PAGE! St 

3>"  J’J-l 

NPAG£*NPAGE  C  l 
MRITF!3,4)T!TLE1,NPAGF 
A  FORMAT  IlHl ,  /,  IX, ?0A4,26X«  'PAGE  M4) 

•IP  I TEI  1.6ITITLE2 
!S  F  PM  MAT  (IV. 20  A4./) 

MR  ITEM.  Tl  (COMP(|.NCPI.I>l.P) 

T  FORMAT (  36X  « 'COMPONENT  ■  • RA4, // ) 

MRITF  34  CHARACTERISTICS  FOP  TOP  HALF  PAGE  THIS  COMP. 


MR  1 TE!  1, 
3?  FORMAT!' 

MRITF!  1, 
3'  FORMAT!1 

MOITFI 3, 
•A  4  CORMATC 
MR  I TF ( 3 1 
34  FORMAT f 
HRITf  (  », 

36  rpRwAr ( 1 
MR  I  TF  (  3, 

3 7  format ( 1 
MR  I  TC (  3i 

34  FORMAT! 

MRI TF( 3 
39  FprmaT! 

MRITCf  3 
V*  FORMAT! 

MR  I Tr !  3 
41  FURMAT! 

MR  I  TF ( 3 
+  >  FORMAT  ( 
MR  1 TF ! 3 

4 3  fp^maT! 
MO!  TCI  3 

44  CPOMAT! 
yRITC| J 

vs  cnoMiT! 

MO  f  TF  !  3 
V4  FpRMATC 
MUTE!  3 
V 7  RPRmaT! 
M° I Tc I  3 
FPRMAT! 


33|( IMRD(3.K).K«1.JI 

RU0Y  ID  NUMBER  *»,7IFX,A4,»  •  •»} 

33t(  !MR0(4,K),Ol,J1 

VFAR/MONTH  AVAILABLE  P*.7(PX,14,»  ••») 

34) I IMRO  ( 4,K)«Ol,J) 

MANUFACTURER  **,7(EX,A4,'  *  •  >1 
34 H  (  !WRO( f(K)«I*9«lll,Ol,JI 

MOOFL  NU**BFR  •*,7(?A4,'  *•  I  t 
34)!!  IWRDI1, K),  1*12,1 31, Ol.J) 

COST,  DOLLARS  R« ,7(4V,?A4. •  *•  1) 

37  |  (  |URD(  14, K)  .Ol.J) 

C  RELIABILITY  *«,7(SX,A4,*  **  )) 

34  Ml  IMRO!  I,  K  1,1*1  *,171,01,  J» 

TYPE  «*,7(2X,2A4,A2,*  ••)) 
3<M  (  (  IMROI!  ,KI,f»lP*lD|.Ol*J! 

RANGE,  LnM  ** ,TI 7X, A2, A3,  •  •• 1 1 
Old  IMRO!  I  .K), 1*20,21  1  »01 ,  J) 

RANGE ,  HIGH  •* ,7I*X,2A4, •  • 

Ml  (I  IMROI!  ,KI,t*77,24|,Ot,Jl 

ACCURACY  ••,7l3X,2A4,Alf' 

4.'»ll  I  IMRO!  I  ,K),  1*25, 771,01,  Jl 
•3UT»UT  CHARACTERISTICS  ••  ,  Tl  7X ,  2A4, 42  ,  • 

43  Ml  IMRO(1,K),t*2R,3CI,K*l,J) 
p  SIZe  •*,7MX,  43,244 ,  •  ••  |) 

44»((  IMRO!  I,KI»l*  31, 321,01, Jl 

MEIGHT  •* ,7(4X,A3,A4, •  ••  II 
4HI!  I  !MRDII,KI,f*33,34l,0|,J) 

DIAMETER  •* , T I t X, A2 , A4, •  •• 1 » 
441(1 IMROI I ,K) , 1*35,36) ,01 ,  J) 

LFNGTH  •• ,7I6X,A2,44, • 

471!  IMRO!  37, Kl, Ol.J) 

HEIGHT  *• , 71 FX , A4, • 

,  4  a  I f IMROI 34, K) ,K*1 , Jl 

MIOTH  •• ,7! FX, 44, •  ••!) 


iM 


r>  r» 


W/>?MR 


0003 


WP1TH3 
49  FORMAT! 

WRITE!  4 
40  FORMAT! 
HR  I  TP !  J 

5 i  format! 

WRITE ! 3 
4?  FORMAT! 

MR ! Tf ! 3 
94  FORMAT! 

MR  I  TP ! V 
44  FORMAT! 
WRITE! 4 

4s  FORMAT ! 

WRITE! 4 
SA  FORMAT! 

WRITE! 1 
ST  FORMAT! 

wntTH  1 
48  FORMAT! 

WRITE!  4 
SR  mftMAT! 

W° ! TEI  4 
S''  format! 

WRITE! 4 

51  FORMAT! 
WRITE (4 

52  FORMAT! 
WR  I  TF !  4 

S4  FORMAT! 
WPITFI4 

54  FORMAT! 
WRITE! 4 

55  FORMAT! 
WRITEO 

SS  CMRM4TI 


FORTMAIN 

49>U  IWRDII  ,K),!09f4t  ),K*l,  J) 

0  BIRTH  UNITS  •*  , 7! ?X,  A2,2A4,  •  *»|| 

50 1 ( IWRO! 42  *KI»K»ItJI 

SURVIVABILITY  •*  ,7(PX«A4« *  •  •)! 

411! !WR0!44,K),X*l,J) 

f  CONSTRUCT I0W  **,7!PX,A4,*  *•»» 

4?)< |WRD(44,K>,K*I,J) 

MATERIAL  •• , 7! RX, A4» •  •  •)) 

95 H I IMRO! I «K I « I *45# 4 71 *K* l , J) 

CAPACITY  ••«7!2X*A2,2A4t* 

54 M !IWR0U,K),!**R,50),K»1,J) 
r  COOF  TYPE  *• « 71 2X«  2A4,  A2 » •  *•»» 

54 m  IWRDU,KI.I«4l,52l,K«l,Jl 

ACCURACY,  SPFEO  *• ,7lf>X,A2, A4, •  *•»» 
5A)(IWRD(93,K)«K*1«J) 

ACCURACY,  DIRECTION  ••,7|PX,A4,* 

47)|l tWROI I, Kl ,1*54,95 ),K*l,J) 

TYPE,  SPFFD  *• , 71 6X , A4, A2,  •  *• 1 1 
48 1(( !WRD!!,K),!*5A,571.K*l,J» 

TYRE,  DIRECTION  *• ,7(fX, A4, A2»  *  ••») 
401! ( IWRO! I ,K),|*5«,60)»K*l, JI 

OUTPUT,  SPFEO  **,?|?X,2A4,A2,*  **ll 
SO  III  IWRDI!  ,K),!«61.A31,K«l.  J» 

OUTPUT,  DIRECTION  * • , 71 ?X , 2 A4 , A?  ,  •  "•)) 
61»(! IWRDI |,KI,1>64,65I,K*I, J) 

0  POWER  REQUIREMENTS  *•  ,7(EX,A2,A4,«  **)'» 
A2  )  I IWRO! SA»K)»K*1,JI 

BIOLOGICAL  IMMUNITY  **,7!BX,A4,»  *•  » ) 

44)  ( I  IWRO| I ,Kt , 1*67, 6RI «K*1 , J) 

BREAKING  STRENGTH  •« ,7| 5X, A4, A3, *  •  *!> 
A4M  IW"0|49,KI  ,K*1,  JI 

R'JOYANCY  MATERIAL  **  *  71 PX , A4,  •  *•)» 

ASH  IWRO!  Tfl»K1  , K* l «  J  t 

C  CARRIER  FREQUENCY  ** ,71 8X, A4, •  *•)) 

ASH  !WR')!7l,K»,K*l,41 

0 1 RECTI ON  REFERENCE  *%7(8X,A4,#  *• )> 


C  ENT*  OF  E I d  ST  COMPONENT  PEC,  TEST  FOR  SECOND  REC.END  OF  TAPF 

C 

ir(KOAGE)  *"‘4,204,212 
’44  I  F  (  KFNO-PR  OR  )2CS,')00,?rA 
?4S  |F( J- 7) 208,210,21^ 

R-o  SC  T«  2“ 2 
>  1  '  GO  TO  2**  l 
r 

WRITE  SECOND  RFC,  7  CHAR.  ON  TOP  HALF  C  42  ON  BOTTOM  HALF 


”»!  ?  WRITn  4,67)  I  ILWR'M  !  ,K»  ,1*1,2)  ,K*l,  JI 
s 7  FOBMATf.  OISPL ACEMFNT  •» , 7 1 5X , AT , 44, •  *• ) 1 

WMTf  |  4 ,  A 9 )  ILWRO!  4,K)  ,K*l,J1 
S 8  FfipvATt*  ELECTRICAL  INTEGRITY  •',7|PX,A4,*  *•)> 

W® I TF ! 4, AD) I ( LWRO !I,K),I*4,4),K*1,J) 

•,9  FORMAT!*  FRFQUENf.Y  «  *  ,  7!  EX  ,  A4,  A2  ,  •  •  •)» 

WR I TF! 4,74)! ILWRO! 1 ,K ) , I *6, 7) , K*l , J ) 

FORMAT | •  LATERAL  DISPLACEMENT  *• , 7 ( 7X, Al , A4, •  *•  I) 


9-5 


.*»  r»  r> 


1  0/77/4B  FORTMAIN 

MRITH  1,711  ILWROI  A«X ),K«1 , J I 
71  FORMATI*  MEDIUM  «S7t9X,A3,*  • 

MM  IF  (It  77  HLMROf  9,K  I  «K>1 ,  J I 
7?  FORMATI'O  ASSISTANCE  CORROSION  •*  t  71 8X»  A4,  •  •  •)) 

WRITFI  1,71I(LWRDU0,KI,KM,JI 
71  FORMAT!'  CORA  OS  I  ON  PAST.  BELOW  •  S7(RX,A?,'  ♦ 
wpitfii,i2oj 

I?"  FORMAT (  7,40X,  'CONTINUFO  NEXT  I*AGS‘I 

FNO  nr  TOP  HALF,  WMTF  A?  CHAR  ON  BOTTOM  HALF  FOR  THIS  COMP. 

MRITM  l,74llCnMP(T,NCP).l»l,B),NPAGF 
74  FnRMAT(tHl,/,10X«*  COMPONENT  (CONTI  »  •  BAA , 26X, • PAGE  *14,'  (CONTIS 
I//I 

WRITFI 1,1711 IWROI l,K),K*1«Jt 
WMTH  1,75HLWR0M1,KI,K>1,  Jl 
74  FORMAT  f  •  STRETCH  TO  BREAK  •*,7I9X,A3,'  *•)! 

W*  I  T«"  I  1,7M(  (LHROII  ,Kl,!«12,13l  ,K«i,Jl 
7h  FORMAT  (  •  TIME  CONSTANT  *STt4X,2A4»»  ♦'ll 

MRITFI 1,77) ( (IWROI l ,KI , 1*14, IS) ,K*l , Jl 
77  FORMAT I •  SCOPF  •• , 71 7X , At , A4, •  *•)) 

WMTEI  3,7R)((LMRO(I,KI,t*16,17l,K«l,Jt 
tr  FORMAT! •  BUOYANCY  , 7I5X , A4 , A3, •  **11 

MR  I  TF(  1,791  (LMRO(  13,K),K*1«JI 
ro  FORMAT ( •  ?  CORROSION  PRnT.  ABOVE  •*,7(OX,A3,*  *•)) 

WPITF(  3,R'*I(  (IWROI  l,KI,f*l9,20l»K*l,JI 
4*  FORMAT!'  POMTR  OUTPUT  **,7(7X,A1, A4, *  ••!) 

M»ITF(  1,"1MLMR0I2I,K|,K«1,JI 
41  FORMATCf  ANCHOR  RELEASE  ♦*,7|OX,A3,'  *' I  I 

WRITFI 1, R7 1 (LMRO(22,KI,K*l,JI 
4?  foumaTC  ANCHOR  TYPE  •S7(PX,A4./*  ••  1 1 

MPITFI 1,R3H (IWR0II,KI,I«?3,24I,K«I,JI 
41  FORMAT! •  ANCHOR  WEIGHT,  POUNOS  •' ,71 7X» Al , A4, •  *•)! 

M»ITFI 1,3411 ILWROI I ,K I , I *24 , 241 »K«! , J I 
14  FORMAT! '  ANCHOR  COST,  HOLLARS  •• , 7( 7X , Al , A4, '  *• I  I 
WRITE!  1,  R>>)(LWR0(77,K),K«1,  Jl 
44  cnpvAT  ( •  ANCHOR  CHAIN  •»,7(PX,A4,'  •  '!) 

W"ITM  1,  PM  ( IWROI  ?R,KI,K»1,JI 
4<  r  or  MAT (  •  O  ANTFNNA  ** .TI^X, A3, •  *'ll 

W»ITFI  1jRTHLWR0|’9,KI,K*i,  Jl 
47  format ( •  AVFRAGE  T|MF,  SPFFO  *'»7CPX,A4,'  *'11 
W»ITC| 1,S4IILWR0|30,KI,K«1,J) 

4  M  FORMAT!'  AVG.  T  IMF,  OI"FCTION  •*,7ltX,A4,'  ♦•!> 

WRITFI 1, R9| (LWRO! 1l,KI,K«l,JI 
4W  cpBMATI'r  AU*ILLARY  FLOATS  *'»7fcX,Al,'  •'!! 

<R(TC  |  3,  q->|  |  (IWROI  l  ,KI,  I «  32, 11 1  ,K.»1,  Jl 
■»"  '■op  MAT  I*  BALLAST  MATFRIAL  •*  ,  71  7X  ,  A4  ,  Al  ,  •  ••  I  I 

>ITr( 1,91 II ILWROI I ,KI» 1*34, 14 1 ,K*l , Jl 
*»t  FORMAT!'  BALLAST  HEIGHT  •  '  »  71 *X, A4»A3,  •  *•  I  I 

WRITFI l,Q?t(LMR0(1A,KI,K>l,J! 

■>?  FORMATI'C  MODULATION  TYPF  *•  ,7(RX,A1,  •  *•  I  I 

MPITFI  1,l>1IHLMRn(l,Kl,I«37,lRl,K»|,  Jl 
fcrmATI*  4 A NO  WIDTH  •» , 71 frX, A2 , A4, •  *•  I  I 

WRITFI 1,R4 1 1  I IWROI f ,KI, I* IP, 40 !,<■!, Jl 
44  FORMAT  I •  CAPACITY  A/M  «' , 71 7X , Al , A4,  •  •  •)) 


0004 


»0/??/6R  FORTNAtN 

WRITE!  7,05) ( (LWRO!  I ,K) , 1*41  ,4?l,K*l,J| 

PORWAT!*  CHARGING  SYSTEM  ** f 71 5X, A4, A), •  • 

wPirn  i,Q6Hlwro(43,xi,k*i,  ji 

FORMAT ( *  EFFICIENCY  *' ,7! RX, A4, '  *• I) 

WR|Trt  3,0711  tlW<*nn,Kt,  1*44, 45), K*1,J| 

07  FORMAT  ( 1  OATA  RATE  ♦N714X,?A4,*  *• )) 

W°  I  TF (  3,QRHLWRD(46,KI,K*1,J) 
in  coq^ATI'O  DRAFT  •',7(PX,A4,' 

W«MTF!  7,04)!  I LWRO!  I  ,K)  ,  1*47,45)  ,K*1 ,  J I 
OO  FORMAT!'  FUEL  •• ,7I6X, A4. A2, •  *• }) 

WP|TF!7,nPHLWR0!40,KI,K-l,J) 

I  '?  RCRWAT! 'OINTFRROGATION  SECURITY  »',7(RX,A4,«  •  •)) 
WC|TFf  7,l<7ntLWRnt50,KI,K*l,J) 
m  FORMAT  ( '  MAST  HEIGHT  •',7(OX»A3,'  ••  )) 

WRITE!  7,lG7l(LWRO(51,K)«K«l,J) 
l'*1  FORMAT  (  •  MAST  DIAMFTCR  •*  ,7C0X»A3*  •  •  •)> 

W»  ITC(  3,  l«V4 1  !LWRD(5?,K)  ,K*l  ,  j; 

1'R  *f,RM  AT  f  •  MrjnoiNG  DEPTH  CONTROL  *«,7!OX,A3,'  •  •)) 
wc  *  *M  3,  P*|  (LWMO(53,k1  ,K«1 ,  J) 

!'«.  FI’OMat  ( •  f>  REDUNDANCY  *  •  ,  7 !  0*  ,  A3,  •  *•)) 

WRlTF(3.n6)  (LWRO(S4,K),K*l,Jl 
n*  FORMAT  (  •  STORAGE  CODE  •*,7!KX,A4,'  *•)) 

WP I TE  (  3« 10M  (  <IWP0II,K1,!*55,461,K*1,JI 
174  FPOMATC  STORAGE  TYPE  •  *  ,  7(  4X  *  2A4,  •  **1) 

WPI  Tf  (  7,1771!  |  L‘4R0H,Kl,t*ST,SBI,K*l,J) 
n-»  Fr.R  '1  at  ( •  r  REEL  CAPACITY  *•  -  7!  TX,  A1 ,  A4,  •  *•  || 

WP!xr(  3,1  <■'5)1  ILWROI t,K1 ,1*50,601 ,K*1»J1 
1  'H  F.7Pmat(»  SAMPLING  RATE  *•  ,  7I4X  ,  ?A4»  •  *•)! 

HR  I  TF  M.179M  (LWRO! I, K), 1*61,671 ,K*\,J) 
l^o  format ( •  SCAN  RATE  * * , 7! 4X , 2A4 , •  ••)» 

WR!Tr«  3,U<'HLWRn(67,K!,K*l,J) 

1*'  FORMAT! •  STATIC  STABILITY  ANGLF  •»,7|OX,A3,*  *• II 
WPITF!  7,UniLWR0(64,KI,K«l,JI 
111  FnaMATii  SWIVFLS  *»,7CPX,A3,‘  ♦  •  II 

W3  I  T  M  3,11711  (LWRO!  l,K|,l*65, 66 l,K*l,JI 
IP  FORMAT  !  •CTOTAL  MOORING  COST,  t  *•  ,  71  f  X  ,  AO,  A  3,  •  *»I1 
VRlTt! 3, h  71 « !LMRO( I,KI, I *67, FBI ,K*1,J» 

H->  fopvaT!*:  TRANSMIT  INTERVAL  *• ,7! 7*, A! , A4, •  ••  1  1 

Wt  TF|  7,11*1 1(1  WOO! I,K I, 1*60,771 ,K*1,J I 

114  C('»MT|'  TR4NSMIT  DURATION  *'  ,  7(  7X  ,  A 1  ,  A4,  *  *•)! 

WRITE!  3,  1 1  51!  (LHP '7!  I ,X I , I *71 , 73) ,K*l  ,J! 

115  cop**iftT  i  •  o  POWF  R  *«,7t?X,A?,7A4,'  •  •)) 

I  TM  3,11411  ILMPO!  |, XI,  1*74,75 1,K*  l,  J1 
114  Frio  MAT  (  •  FUNCTION  « •  ,  7 (  f X , A? , A4,  •  •  •  |  1 
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APPENDIX  Q 

SOURCE  CARD  DECK  FOR 

THE  BUOY  COMPONENT  DATA  FILE  RETRIEVAL  PROGRAM 


(Limited  distrioution  of  this  Appendix  is  under  separate  cover) 
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TXi^  document  is  div  ied  into  three  sections  to  logical  ly  present  a  dir  reran:  J 
level  for  three  sets  of  readers.  Section  1,  General  Descriptions  of  Buoy  Computer  ! 
programs  and  Data,  provides  a  comprehensive  summary  of  the  computer  programs  and  | 
data  developed.  This  section  is  primarily  for  a  management  ovs jTvi--w  and  is  mtcnciticj 
to  present  computer  program  capabilities  and  data  descriptions  with  a  minimum  of 
the  related  details.'  Included  in  Section  1  is  a  description  of  the:  ! 

! 

(1)  Integratec  Buoy  Deployment  Cos.  Model  IProgram  > 

(fc)  Procurement,  Maintenance,  and  Seplaeements-Qost  Model  Program  j 

(?)  10-year  TDP  /Financial  plan  Program'  ! 

(4)  Buoy  Component  pharacteristics ^Data  File  5 

(j)  Fleet ^Numerical  Weather .Central  pepth  Data.  I 

i 

t 

Section  2,  Computer  Programs  Operating  Instructions,  is  for  those  persons  j 

desiring  another  level  of  detail  about  the  programs.  This  section  presents  the  in-  j 
formation  necessary  to  prepare  data  card  decks  and  operate  the  computer  programs.  | 

It  is  assumed  that  the  reader  of  this  section  is  familiar  with  basic  automatic  > 

data  processing.  j 

^“Section  3,  is  the  Maintenance  Programmer's  Manula  for  the  programs  and  data  ( 
described.  This  section  is  for  an  experienced  FORTRAN  programmer  and  is  suppiomcnte- 

with  appropriate  flow  diagrams,  compilation  listings  and  tape  dumps.  j 
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